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Is “Good Enough” Really Good Enough? 


A GuestgEditorial 
By PAUL G. WEILLER 


ANY of our most important tech- 
nical advances have been due to 
the stimulus of war. 

The First World War gave us radio. 
It was an appropriation of one-half 
million dollars by the United States 
Navy which triggered off the tremen- 
dous development of radio and elec- 
tronics of the post-war years. 

Before the Second World War, the 
airplane seemed to be good enough for 
civilian transportation but it was not 
good enough for war Conse- 
quently, tremendous pressure was 
brought upon engineers and manufac- 
turers towards further improvements. 
The result was the giant plane of to- 
day with improved instruments, auto- 
matie pilots, anti-collision radar, navi- 
gation radar and many other instru- 
mentation units. 

On the other hand, a great quantity 
of keenly needed improvements were 
hardly touched by war activity. May 
we hope for substantial imffrovements 
in these devices during peace-time? 

I am wondering, for instance, why 
no one ever took the trouble to design 
a relay to operate with maximum effec- 
tiveness in connection with existing 
vacuum tubes. Or why ‘no one at- 
tempted to design a vacuum tube which 
will operate efficiently with a relay of 
reasonable design. Neither of these two 
items is available in the open market 
today. 

Our instruments and control devices 
are becoming more and more electrical. 
It is only logical to control an elec- 
trically-operated valve by an _ instru- 
ment with an electrical output. Still, 
the only electrical valve operators of 
any importance are clumsy gear-reduc- 
tion affairs driven by a motor, the 
speed of which cannot be varied. Why 
does no one design an electro-hydraulic 
valve operator which would be ever so 
much more convenient and flexible? 

Recently, operators of this type have 
been used to position the contro] sur- 
faces of airplanes with great success. 
They were war planes, of course. Why 
not try a little of the same thing on 
valves for peace-time uses? 

An electronic instrument with inter- 
changeable primary elements for tem- 
perature, pressure and level would not 
be too far-fetched a dream with our 


uses. 


knowledge of such matters. 
anyone intend to make and 
market such a device? 

Millions of miniature motors 
been used on planes, fire controls and 
other war (price no object). 
Some were d.c.; others were a.c. for 
60-, 400-, and 800-cycle frequencies 

Instrument-makers and makers of 
control devices have been crying for 
such motors for a long while. Now 
they are here but only at fancy prices. 

The reason for the high prices is 
not, as one might think, the greed of 
the seller but the method by which such 
motors are produced. The rotor of a 
miniature motor, particularly if it is a 
squirrel cage motor, can be made very 
cheaply. 

The stator, however, offers a winding 
problem of the first order. Most manu- 
facturers wind stators by hand. This 
means jockeying fine wire coils into the 
stator almost a wire at a time. 
This job takes an entire shift, more or 
less, if the winder is highly skilled. 
Anyone familiar with present wage and 
overhead rates can figure the cost. 

I have been told that one manu- 
facturer has developed a machine to 
wind the stators automatically but, of 
course, one swallow does not make a 
summer: there is little or no effect on 
prices of miniature motors. 

Here is a worth-while task for the 
engineers of some manufacturer: to 
either devise an automatic machine to 
do the job or to change the design of 
the motor so that the winding becomes 
an easy procedure. The old way just 
does not seem good enough. 

Mercury switches have been on the 
market for some quarter of a century 
or thereabouts. For many years, they 
were timidly recommended only for 
household devices where their malfunc- 
tioning could not do much harm. Much 
later, they were adapted to instru- 
ments. A few years ago, a few makers 


present 
Does 


have 


devices 


slots 


attempted an ambitious design with 
a metal shell. The maximum load has 


increased from a faint-hearted 5 am- 
peres to some 200 amperes. 
Applications are many but still a bit 
marginal. Those familiar with the art 
know that the mercury switch has some 
characteristics which make it an al- 
most ideal current-breaking device. It 
is comparatively noiseless; develops 
little heat; deterioration of con- 
tact-making parts is at a minimum. 
Mercury switches are explosion-proof. 


very 





Has no one the courage to take the 
step from 200 amperes to 2000 amperes; 
from crude tilting or displacement 
switches to a design with a positively 
operating mechanical arrangement? 

If mercury pool tubes can carry hun 
dreds or thousands of amperes, cannot 
mercury switches also be made to rup 
ture hundreds or thousands of amperes 
just as silently and smoothly? 

And as we have arrived at the sub 
ject of arcing, will anyone make a 
thorough study of arcing phenomena so 
that we will know what happens when 
heavy currents are broken; so that we 
can efficient 
solid foundation of knowledge instead 
of by-guess-and-by-gosh and by ex 
perience? And then, will trou 
ble to find out why some contact mate 
rials have a much longer life than good 
old plain silver? 

Now it 
of these problems or all of them have 
been thoroughly worked out. Perhaps 
the knowledge is taking up space in 
someone’s files and the up-to-date de 
signs are resting in a blueprint vault. 
At any rate, there is potential knowl 
edge in this field that cannot be found 
in the literature and there are cer- 
tainly many, many practical devices not 
yet available to the purchaser. 

Anything is good enough when we 
have nothing better—but is it really 
good enough? 


design switchgear on a 


anyone 


is quite possible that some 


The Brighter Side 


NSPIRING as are Dr. Weiller’s re 

marks, they might lead younger sub- 
scribers to think that research lags in- 
excusably in the fields he mentions. 
Your editor, though not an expert in 
these fields, can assert that a great 
deal of research has been completed 
and ynthblished, For example, on electric 
ares, contacts, etc., about ten books and 
a thousand articles can be found in any 
large technical library: two years ago 
the ASTM listed 837, including 23 by 
Windred, 20 by Slepian, 26 by Holm, 
22 by Suits and 10 by Cobine. There 
were 619 authors indexed to 1943. True 
it is that science knows not the “why” 
of arcs and contacts. But relays ARI 
getting better every year—as are most 
other products! 

As for “an electronic instrument wit} 
interchangeable primary elements,” we 
believe that makers of cathode-ray in- 
struments can supply it—and various 
non-electronic 


instruments may wel 
meet Dr. Weiller’s requirements.—MFB 
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Electronics—Servant or Fad? 


By PAUL G. WEILLER, Consulting Engineer, New York City 


the question posed in the title 

there is a definite answer: Elec- 

tronics may be either a servant 

or a fad—or both at the same time. I 

shall illustrate this point with three 
examples. 


The first example is one with which 
all of you are familiar: the famous 
automatic doors in Pennsylvania Sta- 
tion, operated by photocells connected 
through an electronic amplifier to the 
door-operating mechanism. In this ap- 
plication, the electronic part of the 
operating device is only a small frac- 
tion of the dollar value of the entire 
installation. Besides, the doors could 
have been operated just as easily, or 
even better, by a plate let into the 
floor on which you walk, I should say 
that in this example electronics is a 
pure fad, successfully employed for 
sales promotion purposes. The elec- 
tronic device in this application is used 
purely because of its sales appeal. 

The second example is of a different 
nature. Some years ago, an engineer 
in Newark, New Jersey, claimed to 
specialize in electronic devices. In his 
travels he met with the management 
of a large soft-drink plant. Its product 
was packed in white, red and green 
bottles which had to be separated when 
they came back empty. The consulting 
engineer rejoiced. Here was a typical 
job for photocells and electron tubes, 
because there was no other type of 
equipment which would discriminate 
between various colored bottles. 

“How much will this photocell unit 
cost?” asked the chief engineer. “Oh,” 
said the consultant, “some $200 or 
$250.” “Fine,” was the answer, “let’s 
go to it.” 

The chief and the consultant went up 
to the drafting room and figured out 
what had to be done to handle the 
bottles, separated by the photocells, to 
their respective storage bins. The an- 
swer was a $15,000 conveyor. Conse- 
quently, no sale! 

This was, however, a perfectly logi- 
eal application of photocells, but again, 
the photocell and electronic amplifier 
were only minor accessories to an ex- 
pensive installation. In this example 
electronics is certainly a servant, but 
an expensive one. To employ its abili- 
ties, it became necessary to spend a 
great deal of money on non-electronic 
equipment. 

The third example is characteristic 
of applications wherein an electronic 
device is a large part of the expense 
and where the same result cannot 
readily be obtained with non-electronic 
means. I refer to welding timers, one 
of which you see here on the floor. 


*Presented before the New York Society for 
Measurement and Control, March 28, 1944; and 
before several other groups in 1944 and 1945. 
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Spot welding was invented in the 
nineties by Professor Elihu Thompson 
as a crude means of fabricating metal 
parts. It was used for kitchen utensils 
and in many other places where ap- 
pearance, reliability and strength were 
not important. Recently, however, there 
was a revolution in spot welding. We 
began to use it for building trains, in- 
struments and numerous highly-stressed 
metal parts which had to be abso- 
lutely reliable. Sometimes the weld 
had to be invisible, or nearly so. Spot 
welding was also applied to fancy met- 
als like dural and stainless steel. These 
metals can be welded only with short- 
time current impulses — let us say, 
about one cycle, or 1/60 of a second. 
No mechanical devices will conven- 
iently handle heavy welding currents 
where such short times are required. 

The electronic welding timer was the 
first really important application of 
electronics to industry, and it now rep- 
resents millions of dollars’ worth of 
business every year. 


Electronic timers do have some glass 
tubes, even if the large tubes han- 
dling the power currents are so-called 
metal tubes. At first it was difficult to 
sell superintendents and foremen on 
the use of any glass devices in a rough- 
and-tumble metal-working shop. The 
excellent performance of such devices, 
however, overcame the _ prejudice 
against glass within a few years, and 
now the industrial public has gone to 
the other extreme. 

Electronics has become a catchword, 
and everybody and his girl are anxious 
to “go into electronics.” This is well 
shown by experiences I have had re- 
cently. 

I often meet men who are casting 
around for new fields of post-war ac- 
tivity. Some of them are not even 
technical men, but have had some con- 
nection with war production. One of 
them said: “I want to get into some- 
thing really good for the future. Could 
I get into electronics?” I tried to ex- 
plain to him that outside of the radio 
business there was no such thing as an 
electronics business. From what I have 
said so far, it must be clear to anyone 
that electronic devices are largely ac- 
cessories to othey equipment. 

Electronic timers are of no earthly 
use by themselves. They are employed 
only to operate spot welders, although 
in some cases the timer is more expen- 
sive than the welder, and we have, in 
a way, the tail wagging the dog. 

But now, bankers and bakers and 
candlestick makers all want to get into 
electronics. I know of one factory in 
Brooklyn which sold “genuine elec- 
tronically-baked bread.” I am not sure 
whether they are still in business now. 

But suppose, for a moment, you are 


the vice-president in charge of en; 
neering of an important corporatio 
Picture yourself sitting in a confé 
ence with the sales manager, the 1 
search director, the president and 
few other bigwigs. The sales manag 
is all excited: your competitor t 
XYZ Company has gone into el 
tronics, and he doesn’t see how we can 
compete without glueing some el 
tronic device to one of our products 

On the other side of you, the r 
search director’s eyes begin to spark! 
“Oh, yes,” he says, “we should have 
done that long ago,” and then he tries 
to tell you what wonderful things hy 
has done with electronics, until your 
ears ring. So you are between the devi! 
and the deep sea, and good advice is 
scarce, 

What are you to do? If you dive into 
electronics and the product does not 
sell as the sales manager expects it to, 
you will be the goat. If you refuse to 
listen, you will be called stick-in-the- 
mud and you will be made responsible 
for anything untoward which might 
happen to sales. 

It is my object this evening to give 
you at least a superficial idea of the 
general characteristics of electronic 
devices, their advantages and draw- 
backs. At the risk of boring the ex 
perts for a minute or two, I am going 
to start with the basic principle. In its 
simplest form, the electron tube has 
what we “tall a plate, a grid and a 
cathode. If the plate is connected to 
the positive terminal of a power sup- 
ply of a few hundred volts and the 
cathode is connected to the negative 
terminal, the current will flow through 
the tube, its magnitude depending on 
the voltage difference between the grid 
and the cathode. Whether you have a 
single two-element tube, or a compli 
cated amplifier with numerous tetrodes 
and pentodes, the operation is substan 
tially the same. When you vary the 
voltage on the grid, the output current 
of the last tube will vary in propor 
tion. I draw on the board a diagran 





of two resistors in series, one variab|: 
and the other not; and now I add : 
voltmeter across the fixed resisto! 
Anyone with an elementary knowledg: 
of things electrical will know that th 
voltage across the fixed resistor wi! 
vary whenever the resistance of th: 
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variable resistor varies. While this 
diagram is not what engineers call 
the equivalent circuit of a vacuum 
tube, it nevertheless represents quite 
accurately the operation of a vacuum 
tube. Whether the tube has only one 
grid or five grids makes little differ- 
ence in its basic functions. 


SUMMARY OF ADVANTAGES AND 
DISADVANTAGES 


Now we can proceed to discuss the 
advantages and disadvantages of the 
vacuum tube with the help of this dia- 
gram. 

The first question we are going to 
ask ourselves is this—why use a vac- 
uum tube when a variable resistor will 
do? The answer is simple and definite. 
To operate the slider of the variable 
resistor takes power. The grid circuit 
of a vacuum tube, which operates just 
like the slider, takes an infinitesimal 
amount of power. This is the Number 
One virtue of electronic devices. They 
take almost no power at the input or 
signal side; therefore, we can start or 
stop some heavy machinery by the pow- 
er of a light beam impinging on a 
photocell. 

Virtue Number Two is speed of op- 
eration. We can change the resistance 
of a vacuum tube a hundred million 
times per second without noticing any 
appreciable delay in its function. We 
are not using any such speeds in in- 
dustrial measuring instruments or au- 
tomatic controllers, but this virtue of 
vacuum-tube devices means that the 
electronic part of any control will fol- 
low the input signal without time de- 
lay. For ordinary purposes, we can say 
that while relays and other electro- 
mechanical controls take an apprecia- 
ble time to operate, the vacuum tube 
is instantaneous, and therefore ideally 
adapted to control operations where 
high speed is important. 

Which brings us to high-speed weld- 
ing. Spot welds are now made at speeds 
of 600 welds a minute. There certainly 
is no mechanical device which would 
break currents, amounting to possibly 
1000 amperes, 600 times a minute, 
without wearing out in a very short 
time. 

These two advantages of vacuum- 
tube devices are so great that they 
overshadow their disadvantages, which 
are numerous. In the first place, inex- 
pensive receiving tubes pass very lit- 
tle current: the largest one can handle 
less than 1/10 ampere. Therefore, at 
the end of a vacuum-tube device, there 
must be, as a rule, some relay or some 
small motor which operates the heavier 
controls required to handle large 
powers. 

In electronics, there are important 
exceptions to almost every rule. One of 
these exceptions is the large mercury 
pool tube used in welding and as power 
rectifiers. One of the smallest types 
of such tubes is exemplified by the two 
tubes you see on this table. 

Electronic devices are expensive. 
The reason is obvious when you com- 


pare a mechanical instrument like, for 
instance, a pressure gage, with an 
electronic control device consisting of 
the same number of parts. Instrument 
parts are made of metal. Most of them 
can be turned out by a punch press 
or some other automatic machine. 
Their cost is from a fraction of a cent 
to a few cents apiece. 

In electronic devices, one of the 
cheapest items is the receiving tube. 
Its price runs from about 20¢ to rough- 
ly $1.00. A transformer coil might cost 
also from 20¢ to $1.00. As much can be 
said for capacitors, resistors and almost 
all radio components. We have replaced 
parts costing up to a few cents with 


“The skill of the electronic en- | 


gineer . . . starts with a thorough 


knowledge of materials and me- | 
chanical and electrical elements... 
It requires a knowledge of psy- 


chology . . .; a knowledge of the 


processes which have to be con- 


trolled...’ 


parts costing ten times as much. This 
price ratio is inherent in the design 
of electronic components and little re- 
duction in cost can be hoped for in the 
future. 

Consequently, the first thing to con- 
sider in comparing an electronic device 
with a purely mechanical device per- 
forming the same service is to decide 
whether the performance is sufficiently 
better to warrant the higher cost. This 
is a very important consideration. 

You will probably ask me why you 
can buy a radio set for $10.00 when 
electronic devices are so expensive. The 
answer to this question is quite obvious 
to the engineer. Radios, even the good 
ones, are built with the worst quality 
components that will stand the gaff 
for a while. If “a condenser blows” 
in a radio set, you will be very much 
put out, but you will send for the serv- 
ice man and forget all about it. If an 
industrial electronic control goes hay- 
wire, you may wreck thousands of dol- 
lars’ worth of machinery or spoil thou- 
sands of dollars’ worth of products. 
Consequently, the components of elec- 
tronic controls must be of far better 
quality, and are proportionately more 
expensive, 

In addition to that, measuring in- 
struments and automatic controls can 
never be sold in the quantities of inex- 
pensive radio sets. Therefore, the over- 
head items are much higher. 

Another disadvantage of electronic 
devices is their inherent inaccuracy. 
No two tubes you can buy are exactly 
alike by several percent. Their circuits 
must, therefore, be so designed that re- 
placement of tubes do not seriously af- 


fect results. This is not always easy, 
and sometimes results in additional 
complication. 

There are also certain factors of in- 
accuracy inherent in the function of 
vacuum tubes. Now, let me be guilty 
of some degree of exaggeration for a 
moment and let me tell you about the 
factors which may interfere with ac- 
curacy in the operation of the simplest 
vacuum tube in your radio set. 

You often have some freak contact 
potentials between grid and cathode. 
These potentials or voltages may add 
to or subtract from your grid voltage. 
There are leakages on the surfaces of 
parts. There is conduction through ion- 
ization of the minute amounts of gas 
still present. There is a photoelectric 
effect of the light from the filament or 
heater impinging on the other elec- 
trodes. There are soft x-rays formed 
by the impinging of the electrons on 
the anode. There are the effects of 
changes in dimensions while the tube 
heats up, and a plethora of other 
troubles. 

Another drawback is the effect of 
voltage variations on most electronic 
devices. There are some voltage regu- 
lators to be had, but most of them are 
relatively cumbersome and expensive. 
All those difficulties are not necessar- 
ily serious, but they have the effect of 
narrowing down the field of usefulness 
and of increasing the difficulty of ar- 
riving at a useful design. 

The difficulties I have pointed out are 
serious at times in d-c, amplifiers but 
do not interfere so much with the 
operation of a-c. amplifiers. That is 
why it is almost impossible to use d-c. 
amplifiers in practical instruments and 
controls—again, of course, barring a 
few exceptions. 

You see on the bench here a vacuum- 
tube voltmeter which includes a d-ec. 
amplifier. The high stage of develop- 
ment of electronic devices would have 
been quite impossible without the use 
of vacuum-tube voltmeters. Neverthe- 
less, even the best vacuum-tube volt- 
meter is only a makeshift when its 
operation is compared to that of an 
ordinary high-accuracy voltmeter. 


“Bucs” 


When you develop an electronic cir- 
cuit, you do not stop to worry about 
x-rays and contact potentials or any 
other of the sources of inaccuracy 
which I have mentioned. But you al- 
ways have to keep in mind that there 
are some factors in electronic devices 
which are difficult to control. These 
factors appear during development 
work. They are the so-called “bugs”— 
that is, peculiar quirks of the finished 
device which cause misoperation 
under some circumstances, unless they 
are corrected by supervisory elements. 
These latter are intended to prevent 
such misoperation. In this respect, the 
development engineer stands before a 
problem of rather considerable magni- 
tude. These “bugs” cannot be predicted 
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or calculated. They can be found only 
by thorough and comprehensive tests. 
Just as negative proofs are always sub- 
ject to doubt, so we never know whether 
we have eliminated all “bugs” out of 


an electronic device. Of course, the 
final proof of it is a prolonged fieid 
test under the most grueling conditions 
that can be found. This, of course, is 
still not an absolute proof that under 
some conditions some other “bugs” will 
not appear. 
Here is an example. 


When I was making and selling 
welding timers in commercial quanti- 
ties, the following trouble appeared 
occasionally—I should say, rarely. The 
timer would make about 5,000 welds a 
day, two or three of which would be 
defective. It happened that these welds 
were made on some battleship parts 
weighing about a ton. The defective 
weld had to be patched by arc welding. 
Even the moving of a piece weighing 
a ton is an unpleasant business, par- 
ticularly if it has to be turned several 
times to reach the defective welds. To 
find the cause of these rare misopera- 
tions was quite a problem. The only 
thing that could be done was to connect 
the welding timer to an oscillograph 
and operate it with an automatic 
switch. Then you had to sit there by 
the hour until the misoperation ap- 
peared. Finally, we found that the de- 
fect was due to the use of brass as a 
contact material in certain places 
where, offhand, there should have been 
no objection to using almost anything, 
as the currents were small and the 
voltages high. 

What had happened was this. The mi- 
croscopic spark formed at that place 
would cause capillary cavities similar 
to minute worm-holes in the brass. 
When there were a few of these worm- 
holes, the contacts would fail to func- 
tion properly for reasons which I can- 
not account for. That seems to be far 
from electronics, but remember, sparks 
and arcs are decidedly electronic 
phenomena. After we had _ replaced 
brass as contact material with some- 
thing better, the trouble disappeared, 
but it was certainly one of those 
things which could not be expected in 
advance. 

This particular welding timer will 
serve as a good example of “bug chas- 
ing” in electronic devices. This timer is 
obsolete, or almost so, as there are only 
a few left in operation. Therefore, I 
ean “tell all”—which is not true for 
many electronic devices nowadays! 

This slide (Fig. 1) shows the basic 
circuit with all the details. The circuit 
is almost of elementary simplicity and, 
offhand, there should be no difficulty in 
making it operate properly. The tube 
is an ordinary triode, preferably a No. 
56. Voltages are supplied by a conven- 
tional power-pack, the output of which 
is about 300 volts d.c. The position of a 
timing capacitor between grid and 
plate is somewhat unconventional. 
After trying all possible positions for 
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this capacitor, best operation was 
found when it was in the place shown. 

The grid, as you see, is operated by 
a single-pole double-throw blade, 
mechanically connected to one of the 
two contactors. When the large con- 
tactor is open, the blade connects the 
grid to the ground. Because of the ar- 
rangement of the voltage divider, the 
grid of the grid capacitor will make 
it a potential of about 100 or 150 volts, 





if the armature was hanging down s 
that gravity would help opening it, and 
if the spacing between armature and 
core was 0.006” with the relay en- 
ergized and when the travel of the con 
tacts was 0.010”. As I said, the ar 
would hang on for a short period an 
make the timing irregular. 
Therefore, the first job we had was tc 
devise an arc-quenching circuit. This 
proved to be quite simple, although it 
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Fig. 1 





negative, in reference to the cathode. 
The tube is biased to cut-off, and the 
small timing relay is open. 

When the large contactor operates, 
the blade connected to the grid is 
thrown to discharge. The timing capac- 
itor discharges through the timing 
resistor and part of the voltage divid- 
er, until the negative bias on the grid 
is reduced to a point where the relay 
receives sufficient current to operate. 

The second large contactor is con- 
nected to the back contact on the small 
timing relay. The operation of the re- 
lay will, therefore, cause it to drop 
out. You have two large contactors in 
series with a power line and the weld- 
er—one normally open, and the other 
normally closed. When the welder 
switch is closed, one contactor closes 
and thereby admits current to the 
welder. At the same time, the timing 
circuit is started. At the end of the 
time interval, the timing relay will 
operate and drop the other series con- 
tactor out, and thereby end the welding 
period. 

You see that the closing operation 
and the opening operation are sepa- 
rated and allotted to two different con- 
tactors. This is done for a number of 
reasons which I will skip to save time. 
Suffice it to say that any short timing 
periods like one cycle or a few cycles 
cannot be obtained with any degree of 
accuracy with a single contactor. 

You have now the basic theory of 
this contactor. It was designed with 
pencil and paper and none of the basic 
features in it has ever been changed. 
But does it work that way? Not by a 
long shot. 

The first trouble we found—and that, 
of course, was to be expected—was 
that the relay breaking 300 volts d.c. 
with only 0.010” movement of the con- 
tact would not operate properly. By the 
way, we had found that this particular 
relay would give accurate timing only 
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took some time to find the best pro- 
portions. We found that a one-micro- 
farad capacitor in series with an 80- 
ohm resistor connected around the con- 
tacts would serve two purposes: it 
would prevent an are completely and 
thereby eliminate any effect of arc 
duration on accuracy of timing; sec- 
ondly, it would reduce to a constant 
factor the sticking of contacts, which 
always must occur whenever minute 
currents are broken or made. As the 
relay is used in this circuit as a meas- 
uring element, any sticking of the con- 
tacts would, of course, add to the 
spring tension and thereby affect the 
current at which the relay will oper- 
ate, and then, again, the timing. 

So far, so good, but when this “bug” 
had been eliminated and the timer 
seemed to operate fairly well, we sud- 
denly found sparks of considerable 
length breaking out all over the appa- 
ratus. What had happened was this: 
By using a spark-quenching circuit, 
the current through the contactor coil 
was broken within an exceedingly short 
time, thereby causing tremendous 
opening surges. From the length of the 
sparks, we calculated these surges 
must have been at least 5,000 volts— 
not very pretty in control instruments. 

There we stood again before a major 
problem. It was solved by shunting the 
contactor coil with a tubular neon lamp 
which had to have a break-down poten- 
tial of about 1000 volts. This was not 
so hard to obtain but, at the same time, 
the discharge had to extinguish itself 
at about 400 volts. This was necessary 
as the contactor coil was operated at 
300 volts and it would have been detri- 
mental to have the lamp draw current 
when the contactor was energized. To 
get lamps with both characteristics 
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vas somewhat difficult, but Littelfuse 
aboratories did a good job in develop- 
ig a lamp which would do the job. 

Now we thought we were on top of 
he world. The timer operated, al- 
hough we had to use wire insulated 
‘or 2000 volts instead of the regular 
hook-up wire. This was made for us 
specially by the Western Electric Com- 
pany. 

Then we began checking the accu- 
racy of timing. Well, sometimes it did 


is its reasonable cost. When you have 
about fifty 10-kva. or 15- or 20-kva. 
welders in a plant—the welders costing 
anywhere from $200 to $400—you don’t 
like to buy fifty fully-electronic timers 
at $1000 each. 

The next slide (Fig. 2) shows a 
timer with electronic switching and 
mechanical timing. This device can be 
employed on welders up to the largest 
sizes. It does everything that a fully- 
electronic timer will do, and does it in 
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Fig. 2 


and, sometimes again, it didn’t. In 
tracing the trouble to its source, we 
found that the stopping pin which pre- 
vented the armature from making con- 
tact with the core had to be at least 
1/16” high, and it had to be husky 
enough to stand the continuous batter- 
ing. If the distance between the closed 
armature and the core was less than 
1/16”, the time constant of the circuit 
would be so high that one-cycle opera- 
tion could not be obtained. 

After these major “bugs” were taken 
care of, there were, of course, a lot of 
minor ones, but their elimination did 
not take very much time. 

What you see on this slide (Fig. 1) 
is an extremely simple, straightfor- 
ward circuit, and yet it required a con- 
siderable amount of fairly difficult de- 
velopment work to make it workable— 
and, at that, I have not spoken of the 
troubles we had on the contactors, arc 
extinguishing, and innumerable other 
troubles. That all of them were solved 
in a satisfactory manner was proved 
by the fact that about 300 of these 
timers were bought by various in- 
dustries and some of them have oper- 
ated day after day for some five to 
seven years. 

Now, the strangest thing about it is 
that the relay, which everyone expect- 
ed to give most of the trouble, has 
given almost none. This proves, in- 
cidentally, that even the application 
of relays is almost an art in itself. 


IGNITER DEVELOPMENTS 


What you have seen so far is a weld- 
ing timer with  electro-mechanical 
switching and electronic timing. This 
piece of equipment is quite effective, 
but for small welders its main virtue 


a rather simple manner. Its main ad- 
vantage over a fully-electronic timer is 
its comparative simplicity. Trouble- 
shooting on this timer can be taken 
care of by an intelligent maintenance 
man, while trouble-shooting in a fully- 











electronic timer requires an expert who 
has been trained to do the job. 

The tubes are mercury pool tubes. 
(Fig. 3) You are all familiar with the 
old-style mercury pool rectifiers. Those 
rectifiers were ignited by tilting the 
tubes and making contact with an aux- 


iliary electrode.. This is, of course, not 
feasible for welding where we have to 
fire the tube once for each half cycle. 

About twelve years ago Dr. Slepian 
at Westinghouse originated a firing 
system for mercury tubes consisting of 
a pencil of a high-resistance material 
immersed in the mercury. It has been 
developed commercially by both West- 
inghouse and General Electric. This 
ignition system, however, requires al- 
most one full kilowatt for reliable igni- 
tion. Consequently, the control circuit 
which has to handle all this power be- 
comes somewhat clumsy and expensive. 

We have been successful in our effort 
to reduce the firing impulse from 1 
kilowatt to, roughly, 5 watts. An addi- 
tional 10 watts will take care of fila- 
ments and any other requirements of 
the timing circuit. Therefore, we have 
15 watts against 1000. 

To do this, we resorted to the oldest 
method of igniting for a mercury pool 
rectifier. In fact, this method is about 
forty years old. Some of you will re- 
member that you can start such a recti- 
fier by supplying a high-voltage im- 
pulse to a ring of tinfoil placed around 
the tube at the point where the menis- 
cus of the mercury touches the glass. 
Why such a voltage impulse will ignite 
a mercury vapor rectifier was never 
very clear. Up to date, the most ac- 
ceptable theory has been based on the 
high voltage gradients existing between 
the mercury and the glass at the place 
where the surface of the mercury 
forms a sharp angle with the vessel. 

The high gradients certainly exist, 
but it is quite doubtful whether they 
have anything to do with ignition. The 
first electrons in this case would have 
to be formed by field emission, and 
that is a rather uncertain factor. 

We have replaced the tinfoil ring by 
a well dipping into the mercury on the 
inside of the tube. This was done for a 
number of reasons, One of them was 
the tendency to corona effects when the 
igniter strip was placed on the outside 
of the bulb. 

There was, of course, the usual! lot 
of sweat and tears until we obtained 
completely reliable operation of these 
tubes. After we got that far, we were, 
however, itching to find out whether 
the old theory was correct. 

For this purpose, we used as an ig- 
niter electrode a drop of mercury at 
the bottom of the well with a level 
considerably below the level of the mer- 
cury in the tube. [See Fig. 3A.] With 
this disposition of the electrode, there 
could be no question of voltage gradi- 
ents in the vapor between the meniscus 
and the glass. Well, the tubes worked 
as well, or better, in this way. Conse- 
quently, the old theory was “busted” 
well enough, but we did not have a new 
one to replace it at the outset. 

Close observation and consideration 
of things which had been published a 
long, long while ago brought to light 
a new theory which seems to be ade- 
quate to explain all the facts. And that, 
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after all, is the best you can expect of 
the best of theories. 

If you dip a glass well into a pool of 
mercury and place an electrode inside 
the well, which electrode is connected 
to an alternating voltage, you will see 
ripples on the mercury which are ac- 
curately synchronized with the voltage 
you have placed on the electrode. You 
might have to use a stroboscope to see 
the waves, but they are undoubtedly 
there. This phenomenon is dubbed 
“capillary waves” and has been known 
for some time. 

If you replace the alternating volt- 
age by a series of sharp impulses, you 
will have one wave-train starting from 
the glass wall for each impulse. It is 
well-known that there are some sub- 
stantial contact potentials between 
glass and mercury. As the glass is a 
poor conductor, the charges will ac- 
cumulate near the glass surface ap- 
proximately in the fashion of a capac- 
itor with an almost infinitely thin di- 
electric. Consequently, even a potential 
difference of a few volts will cause a 
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Fig. 4 


substantial amount of energy to be 
trapped between the mercury and the 
glass. 

If, now, the mercury moves away 
from the glass, this energy will be re- 
leased. It has been measured by some- 
one, and found to reach a potential of 
some 20,000 volts, which is more than 
sufficient to start the discharge in the 
mereury vapor. 

Some of you may have seen a toy 
consisting of a small glass bulb filled 
with neon at a low pressure, and a 
drop of mercury. When the bulb is 
shaken, the neon will glow. This toy is 
based on exactly the same principles 
as our ignition system. 

When these tubes are in operation, 
the interference patterns of the capil- 
lary waves can be seen on the surface 
of the mercury. 

The ignition control of this timer 
consists of a rotating cam operating 
various contacts for charging and dis- 
charging a capacitor. The capacitor is 
discharged through the primary of a 
special transformer similar to a spark 
coil. The output of this transformer 
is a unilateral high-voltage pulse of a 
duration of a few microseconds. These 
pulses (See Fig. 4) are fed to the ig- 
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niter well of the mercury pool tube. By 
timing these pulses so that they occu1 
at any particular place of each half- 
cycle, we obtain a simple and reliable 
heat control. 

The purpose of the other parts of the 
mechanism is only to cut out wave 
trains of a length of anywhere from 
half a cycle to six full cycles. 


BRIDGE CIRCUITS 

The next slide (Fig. 5) shows a 
rather conventional inductance bridge. 
This piece of apparatus can be adapted 
to the inspection of metals and metal 
parts. At first, two identical samples 
are inserted in the two coils and the 
bridge is balanced by the variometer 
and variable resistance. Then, one of 
the standards is removed and replaced 
by the article to be tested. 

If the material is magnetic, the in- 
sertion of the part into the coils will 
increase the inductance. If the mate- 
rial is a conductor, but non-magnetic, 
the insertion of the pieces will cause 
eddy currents which appear as a de- 
crease in the inductance. Whenever the 
two pieces are not identical, the bridge 
will be unbalanced and the vacuum 
tube voltmeter, with which we measure 
the bridge output, will show it. 

















piace 
{ WW 
: ot Lo METER 





The sensitivity of this instrument 
can be made almost anything you ‘e- 
sire. There is nothing new about tix 
principle. It has been used for some 
years—for instance, for the inspection 
of railroad rails in place. What we 
have done is only to adapt this appa- 
ratus to the inspection of very small 
parts. This was done mainly by 
creasing the frequency above 60 cycles. 
We are now using 800 cycles for drill 
rod from 1/16” up (Fig. 5), and in an- 
other model (Fig. 6) we are using 
8000 cycles for the inspection of minute 
pinions. 

An inductance bridge will, of course, 
show changes in dimension, changes in 
chemical composition, in heat treating; 
it will even show up strains. If a stee! 
bar is placed in the coils and the 
bridge balanced, there will be an un- 
balance of substantial magnitude if th 
bar is even slightly bent. 

There is nothing abstruse about this 
device. To make it adaptable to prac- 
tical use requires, however, a consider- 
able study of the effect of coil diam- 
eters, coil length, wire size, number of 
turns, and other factors. We have two 
of these devices on the floor, and will 
be glad to show you their working 
during the question period. 











“ 
. ——< | 
WACYUNE TUBE | 

WALTMETER | 


















































(NOUCTANCE COILS b, ¢ha 
1500 TURMS @ 33 FNCU WIRE 

































Sos 





ARR 


Fig. 5 
———- 4 
ruren| (/ 
vacuum T vet 
VOLTMETER 
VAR/OMETER 
FIXED WOUCTAMLE COILS L, € i, 
4000 TURNS' #35 CU EN WIKE 
Fig. 6 





sath Sarita 24 


eye ee ad” 


ith i 





eee 








Th 
quite 
woulc 
astic 
tical 
other 
of su 
thing 
larly 

Yo 
gress 
meth 
much 
whicl 
The | 
comm 
the n 
ever, 

it 3 
as ar 
tion € 
recei\ 
the b: 
any s 
stand 
In pe 
occur 
time, 
With 
tion | 
help 
canno 


variat 
acteri 
can b 
steel | 
very 

cases, 
compc 
tional. 
quite 
nary 

to ad 
mang: 
amoul 
a rule 


chemi 
unifor 
steel, 





riaebignaniyads 


2, 





ieeties! 

















Fig. 





The sensitivity of these bridges is 
quite spectacular and, offhand, one 
would be inclined to be quite enthusi- 
astic about their operation. Their prac- 
tical application, however, is quite an- 
other matter. Strangely, the proper use 
of such a device is tied up with many 
things outside of electronics, particu- 
larly with inspection philosophy. 

You have all read about the con- 
gressional investigation of the testing 
methods of steel mills. You have heard 
much about the palming off of steel 
which did not come up to specifications. 
The bare facts and figures read quite 
commonplace and straightforward in 
the newspapers. The background, how- 
ever, is far from simple. 

If you were to use this bridge device 
as an inspection device it would func- 
tion excellently if the average steel you 
received were quite uniform, so that 
the bridge would permit you to discard 
any steel bars which deviate from the 
standard by a pre-determined amount. 
In peace-time, such a situation might 
occur in some particular place. In war- 
time, such blessings are non-existent. 
With the enormous increase in produc- 
tion and the filtering in of unskilled 
help into all processes, uniformity 
cannot be expected, at least in metals. 
Consequently, at present we have no 
standards that are uniform enough. 

As you know, the bridge reacts to 
variations in almost any of the char- 
acteristics of steel. Variations in size 
can be eliminated as a factor because 
steel products are delivered by the mill 
very close to specified size. In a few 
cases, you have constancy in chemical 
composition, but this is quite excep- 
tional. Differences of 0.01% carbon are 
quite common and permissible for ordi- 
nary applications. To this, you have 
to add differences in the contents of 
manganese, silicon and sometimes small 
amounts of chrome or nickel which, as 
a rule, get into ordinary steel by acci- 
dent. 

All these factors create non-uniform- 
ity. In addition to all these, you have 
the slag inclusions which affect the 
bridge exactly like holes or pores, or 
like a reduction in size. While the 
chemical composition is substantially 
uniform, at least for a full heat of 
steel, the slag inclusions are distribut- 
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mess if it is used improperly as an 
inspection tool. 

A similar device, with iron core 
coils, can be used very nicely for thick- 
ness inspection—of strips of phosphor 
bronze, for instance. If the bronze is 
tolerably uniform, you can easily de- 
tect differences of 0.0001” in a strip 
about 0.010” thick. I doubt, however, 
whether the same device could be used 
on beryllium copper, which has a repu- 
tation of not being uniform. 

The next slide (Fig. 7) shows the 
vacuum tube voltmeter for measuring 
the unbalance of the bridge, and the 
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ed at random—sometimes uniformly, 
more often not. 

In addition to that, we have another 
factor to consider. In the making of 
extremely small precision instrument 
parts, a reasonable amount of inclu- 
sions or pores can be tolerated, if they 
are of small size—let us say, less than 
0.001”—in their maximum dimension. 
If these pores or inclusions are, how- 
ever, of a maximum dimension of 
0.002” or 0.003”, they might interfere 
quite seriously with the smoothness of 
the tooth surfaces of some minute pin- 
ion or pivot. 

The inductance bridge is an example 
of a perfectly good and intelligent in- 
strument which will result in a total 
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next (Fig. 8) the oscillator which 


provides the power. Both are straight- 
forward, quite conventional circuits on 
which very little development work 
had to be done. 


TEMPERATURE REGULATOR 

A rather novel application of an 
electronic circuit to measurement and 
control is the electronic temperature 
regulator shown in this slide (Fig. 9). 
At the left you have a conventional 
a-c. bridge formed by various resistors; 
and a small thermometer bulb which 
consists merely of two small electrodes 
immersed in a suitable organic mate- 
rial. 

This bridge has some quite remark- 
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able properties. In the first place, it is 
very stable because it is substantially 
self-compensating for drift in tube 
characteristics. It is actually a double 
bridge, the second half being formed 
by two identical vacuum tubes. The 
milliammeter connecting the two plates 
can easily be set to zero by varying 
one of the resistances. The full deflec- 
tion can be corrected by placing a 
known voltage on the grid of the left- 
hand tube and shunting the milliam- 
meter until the pointer coincides with 
the end of the scale, In this way, it is 
possible to correct for any variations 





“The first thing to consider in com- 
paring an electronic device with a 
purely mechanical device perform- 
ing the same service is to decide 
whether the performance is suffi- 
ciently better to warrant the higher 


cost.” 





between vacuum tubes. The effects of 
drift are negligible because, of course, 
both tubes drift in the same direction. 


The plates of the tubes are fed with 
raw a.c. This feature supplies us with 
the necessary phase discrimination. If 
the tubes are so balanced that the 
pointer is in the center of the scale 
with zero signal, the pointer will move 
in one direction if the bridge is un- 
balanced one way, and in the other di- 
rection if the bridge is unbalanced the 
other way. In addition, with proper 
selection of the circuit constants, this 
bridge will give a perfect straight-line 
output for a considerable range— 
something rare in vacuum-tube volt- 
meters. 

The next slide (Fig. 10) shows 
characteristic resistance-temperature 
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curves of an organic liquid. You will 
see that the temperature coefficient is 
exceptionally high—in some places 
about 1.5% per degree Fahrenheit. Be- 
cause the resistance of the liquid is 
extremely high; we can use about 
twenty volts on the small bulb instead 
of the fraction of a volt which is usual 
on the metallic resistance thermometer. 





in series with an _ indicator-record:r 
connected to a motor-driven pointer by 
a follow-up system. Both use the same 
bulbs as a temperature-sensitive e'»- 
ment. 


MAGNETIC FIELD PLOTTER 

The following slide (Fig. 11) shows 
the circuit belonging to the machine 
which automatically plots magnetic 
fields. This device was constructed in 
the course of some of our development 
work where it became necessary to de- 
termine accurately tri-dimensional fied 
patterns. It can be used quite conven- 
iently, for instance, for comparing both 
field strength and field configuration 
of magnets, as you will see when the 
machine is operated. 


THE ELECTRONIC ENGINEER 


In conclusion, I should like to cal! 
your attention to the important fact 
that when it comes to judging the 
utility of an electronic device, the cir- 
cuit alone is almost meaningless, An 
excellent demonstration outfit can 
easily be compounded, and yet prove 
entirely inadequate to any practical 
use. The skill of the electronic engi- 
neer involves a great deal more than 
just a knowledge of electronics. It 
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We have available, therefore, a thou- 
sand times the sensitivity of a plati- 
num resistance thermometer and can 
throw away a great deal of this sensi- 
tivity for the purpose of giving the 
instrument almost any desired char- 
acteristics. 

The resistance in these bulbs is part- 
ly the resistance of the liquid interven- 
ing between the two electrodes; partly 
it is due to a polarization effect at the 
interface between the electrodes and 
the liquid. The basic relations of this 
phenomenon are still quite obscure and 
so far have resisted all our efforts 
toward a complete solution of the riddle. 

You see here exhibited one tempera- 
ture regulator where a relay is placed 
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starts with a thorough knowledge of 
materials and mechanical and elec- 
trical elements and their characteris- 
tics, for no electronic circuit is of much 
value without these elements. It re- 
quires a knowledge of the psychology, 
the wants, desires and foibles of tiie 
people who have to use electronic de- 
vices; a knowledge of the processes 
which have to be controlled or affected 
by electronic devices. That is where tie 
difficulty usually comes in—not in 4 
lack of knowledge of electronics—a' 
you will forgive me if I say that the 
number of people who today have suf- 
ficient knowledge and experience in «|! 
of these matters does not run to te 
hundred thousands. 
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Fig. 1. Loading crystals into rotating switching unit which makes possible the automatic testing and autographic recording. 
(Courtesy North American Philips Co., Inc.) 


Quartz Crystal Testing Instrumentation 


By DIAMOND S. DICKEY, Murphy & Dickey, Chicago, Illinois 


cussion is limited to the subject 

of quartz crystal testing, the 
basic principles of instrument applica- 
tion as described herein may be em- 
ployed in any number of other indus- 
tries. In view of this, there is included 
a discussion of standard practices and 
basic fundamentals so that those un- 
familiar with quartz crystal testing 
methods will have a better understand- 
ing of the problems and objectives of 
this particular work. 

The quartz crystal, in its finished 
form, is a thin square wafer, sized to 
close tolerances, and housed in a Bake- 
lite or non-metallic case equipped with 
prongs for insertion in a receptacle 
socket. These crystals, which may os- 
cillate at one million or perhaps as 
high as nine million cycles per second 
depending upon their design, control 
the frequency at which communication 
sets operate. They will vibrate at a 
definite frequency under electrical stim- 
ulus, this vibration being determined by 
the crystal dimensions. There is at 
least one quartz crystal used in every 
military communication set, from the 
most elaborate transmitter down to the 
tiniest and most compact walkie-talkie. 
In some of the more complicated ar- 
rangements, as many as 200 crystals 
are used in a single set. 

In order that a radio receiver may 
receive a message from « particular 
transmitter, both must operate at the 
same frequency. Any deviation in that 
frequency will cause communication 
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failures and if the transmission wave- 
length shifts, one group of transmit- 
ters will interfere with another group. 
In a military operation, the transmit- 
ters used in tanks, in planes, by artil- 
lery spotters, and front-line observers, 
all operate at different frequencies so 
that their messages will be picked up 
only by the proper parties. The quartz 
crystals which maintain the frequency 
of military communication sets must, 
therefore, perform accurately at all 
times and under the varying tempera- 
tures encountered in all climatic con- 
ditions throughout the world. 

As to the reason for the large num- 
ber of crystals to each set, the fre- 
quencies are changed at regular inter- 
vals on a schedule determined by the 
Intelligence Department so as to make 
it more difficult for communications to 
be picked up by the enemy. 

Each crystal, therefore, is designed 
to meet certain specified activity and 
frequency requirements. The activity 
of a crystal, or its amplitude of oscilla- 
tion, is a function of the particular 
way in which it is cut from the mother 
crystal, its natural impurities, its di- 
mensions as to length and width, its 
flatness, and the uniformity of its 
edges. Although the frequency at which 
a crystal oscillates is a function of its 
thickness, several other factors must 
be taken into consideration when de- 
signing a crystal to maintain its as- 
signed frequency over a given tempera- 
ture range change. One of these fac- 
tors is the angle of cut. 

In order to define the angle of cut, 
we must understand the first few steps 
in the production of commercial quartz 


crystals. The raw; or natural crystal 
is cut into thin sheets by means of a 
diamond-tooth circular saw. These 
sheets, slightly thicker than the fin- 
ished crystal, are then diced or cut into 
squares and these squares are prop- 
erly sized to form the finished crystal. 

Quartz, being crystaline in nature, 
has definite planes of division in its 
structure. When viewed with an ap- 
propriate x-ray instrument, these 
planes are easily distinguished. When 
the crystal is cut into sheets, these cuts 
may be made parallel to these division 
planes, or at any desired angle from 
them. This angle between the plane 
of the crystal and the cut of the sheets 
is known as the angle of cut. Various 
angles of cut; designated as “AT” cut, 
“BT” cut, etc., govern the character- 
istics of the finished crystal as regards 
variation in frequency with tempera- 
ture changes. 

If the changes in frequency of an 
“AT” angle cut crystal, for example, 
are plotted against temperature, it will 
be found that the frequency increases 
as a straight line function with respect 
to temperature increases. With a “BT” 
angle cut crystal, it is found that fre- 
quency increases to a peak with in- 
creased temperature, and then begins 
to drop with further increases in tem- 
perature. The plotted curve, with fre- 
quency ordinates and temperature ab- 
scissa, becomes a sort of parabola open 
at the bottom. A third angle of cut 
gives an S-shaped curve where the fre- 
then in- 


quency at first decreases, 
creases, and finally decreases again 


with continual temperature increase. 
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From this, it will be seen that in order 
to produce a crystal that will have a 
minimum of frequency variation over 
a given temperature range change, it 
is important to secure the proper angle 
of cut. At this point, we come to the 
first application of instruments to 
crystal manufacturing. 

If the natural crystal were perfect, 
it would be a simple matter to cut all 
crystals at a particular angle and of 
definite size, eliminating the necessity 
for additional testing. However, im- 
purities, strains and imperfections in 
the mother crystal affect both the fre- 
quency and activity of the finished 
crystal and, therefore, the manufactur- 
ing process is more complicated, neces- 
sitating continuous instrument testing 
procedure. 

As previously mentioned, the making 
of the initial cut and slice is based on 
a study of the crystaline structure with 
an x-ray instrument. Before additional 
slices are made, this first slice is diced, 
and a sample crystal is ground to size. 
This sample is then tested in the lab- 
oratory. The crystal, complete with its 
appropriate housing as previously de- 
scribed, is placed in a chamber pre- 
cooled by dry ice to about —50°C. The 
chamber is equipped with a light or 
electric element for heating, and a ther- 
mometer for noting temperature 
changes. 

Leads are carried from the crystal 
to two indicating instruments, one of 
which measures grid current, thereby 
showing activity; and the other which 
measures frequency. Frequency may be 
measured by means of a direct-reading 
audiofrequency meter in a deviation 
circuit which compares the frequency 
of the crystal under test to that of a 
known standard. 

With the crystal at the low tempera- 
ture of —50°C., readings of frequency 
and activity are tabulated. These read- 
ings are taken at every 2° rise in tem- 
perature to perhaps as high as 120°C., 
depending upon the specification re- 
quirements. A study of these readings 
indicates whether or not the sample 
performs within the prescribed limits. 
If the activity is not correct, the sample 
must be re-sized. If the frequency is 
off, the thickness of the sample must 
be changed. If the frequency of the 
crystal varies too greatly over the pre- 
scribed temperature range, the angle 
of cut is probably in error. 

By means of the data obtained 
through this laboratory test, the ma- 
chinery can be set for mass production 
of that particular type of crystal. 

In the original laboratory test set- 
ups, electrical indicating instruments 
are used for frequency and activity 
measurements, and glass thermometers 
for temperature determinations. With 
the trend toward greater rigidity in 
specifications, increased difficulty in 
obtaining trained personnel, and de- 
mand for increased production, there 
has been a tendency to turn to-record- 
ing instruments. Recorders have elim- 
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inated errors due to the human ele- 
ment, have permitted putting labora- 
tory testing on an automatic basis, and 
have speeded up the determination of 
the suitability of angle of cut and 
crystal size. Recording instruments 
have made possible notable increase in 
production, as will be pointed out 
later. 

Having determined and verified the 
proper angle of cut, the entire raw 
crystal is sliced into sheets and diced. 
Then, along an elaborate and exacting 
production line, these square roughly- 
sized crystals pass through various 
machines for grinding to size and abso- 
lute flatness. The final grinding and 
polishing is done by hand. At various 
points along the line, each crystal is 
checked for its frequency and activity 
without regard to temperature. 

The final tests on crystals depends 
upon the specifications, but are basical- 
ly all the same and consist of deter- 
mining activity and frequency devia- 
tions with temperature change. Under 
certain specifications it is required that 
each crystal be accompanied by a rec- 
ord of its performance. In a plant 


Fig. 2. 





using ordinary testing methods a 
making crystals under this specificati: 
it is necessary to have an obsery 
continually reading indicating instr 
ments and tabulating the results on 
log sheet corresponding to the parti: 
lar crystal under test. Such a meth 
although workable, is costly in ma 
hours and production time. 

In at least one plant, the problem 
complying with the specifications 
met by using temperature chambe 
each capable of holding nine cryst 
containers. One crystal container 
equipped with a thermocouple instea 
of the actual quartz, so that the tem 
perature corresponding to that insid 
all the crysal containers. is recorded 
on a temperature instrument. Eig! 
individual recording instruments a1 
connected into the grid circuits of 
eight crystals. These recorders, using 
a strip chart traveling at the rate of 
12” per hour, give a continuous record 
of the crystal activity. A ninth r 
corder is connected into a deviation 1 
corder circuit by means of an automa 
tic transfer switch. This instrument 
makes intermittent recordings of thé 
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Dual recorder whereby successive results of activity and frequency-deviation tests 


are recorded for each crystal. (Courtesy North American Philips Co., Inc.) 


iii Some UR ee 





eque 
-mpe 
Thi 
ecora 
he s} 
ynal 
orta! 
eeder 
form 
Pro 
ipplic 
to qu 
plant 
pecau: 
but ré 
minin 
In 
sists 
quenc 
a tel 
simul 
The 
progr 
test « 
The 
large 
tempe 
notch 
proxi 








a ere 








» 
; 
& 
é 
4 


ng EE ENG I Ss 








frequency of the crystal through the 
temperature range. 

This arrangement gives the complete 
recorded data necessary to comply with 
the specifications; it eliminates all per- 
sonal errors and—probably most im- 
portant—frees the observer previously 
needed to tabulate these data to per- 
form more important work. 

Probably one of the most ingenious 
applications of recording instruments 
to quartz crystal testing is that in a 
plant where recorders are employed not 
because the specifications require them, 
but rather to speed up production and 
minimize personnel requirements. 

In this plant, each test stand con- 
sists of a temperature recorder, fre- 
quency recorder, activity recorder, and 
a temperature chamber capable of 
simultaneously testing fifty crystals. 
The temperature recorder shows the 
progressive fall of temperature in the 
test chamber from 120°C. to —50°C. 
The fifty crystals are mounted on a 
large rotating table inside the variable- 
temperature box; and this table 
notches forward another position ap- 
proximately every three seconds. The 


Fig. 3. Close-up of switching unit into which crystals are loaded. One ‘‘position’’ 





y recorders are 
thus connected to one crystal for three 
seconds, and then switched to the next 
one. 

The chart drives of the activity and 
frequency recorders are coupled to- 
gether to insure exact synchronism. 
The chart in each recorder is of the 
strip type and is an 18” endless belt 
that runs through the instrument over 
and over again. 


activity and frequency 


The chart runs at a speed of 6” per 
minute so it goes around the entire 
loop in three minutes, or 180 seconds. 
The sequence of events is to make a 
test on one crystal for a little over 
three seconds, and then switch to the 
next, then to the third, then to the 
fourth, and so on around the line. By 
the time the fiftieth crystal has been 
tested, the table has returned to the 
first crystal position, and also back 
again to the same point on the chart 
where the first crystal was tested. Thus, 
the second test on the first crystal is 
in the same location on the chart as 
the first test, and so the test continues. 
The entire test lasts for approximately 
an hour, this being the time required 





is not 


used for a crystal but for a thermocouple. (Courtesy North American Philips Co., Inc.) 


to go through the temperature range. 
Since one test on the complete set of 
crystals requires about three minutes, 
this means about twenty separate ob- 
servations on each crystal during the 
hour’s time. 

The completed chart shows fifty con 
secutive groups of curves. Each group 
represents a separate crystal and the 
different curves in each group are dis- 
placed across the chart as the crystal 
changes its activity with temperature, 
or as it changes its frequency. All the 
test records on any given crystal should 
be within a certain band width on the 
chart and should be located within cer 
tain limits of position on the chart. 

On each of the 18” strips of chart, 
representing about an hour’s testing, 
are shown twenty tests on each of fifty 
crystals, or 1000 tests per chart. Con 
sidering the two charts together, meas- 
uring two different characteristics, 
2000 tests are made in an hour’s time. 
All of this requires no supervision by 
the operator except to load the crystals 
into the test chamber. The only exam- 
ination of the chart necessary is to see 
that the records are within the pre- 
scribed region of the chart, which is 
merely a visual inspection, and then to 
see that the spread between the lowest 
and highest result is within a certain 
width. This is done by checking with 
a divider any of the records that ap- 
pear too wide. 

The importance of intelligently ap 
plying instruments to the testing of 
quartz crystals cannot be over-stressed. 
As pointed out at the beginning of this 
article, as many as 200 crystals may 
be used in a single transmitter or re- 
ceiver. The demand for crystals is con- 
tinually growing while labor is becom 
ing scarcer. Even if quantity require- 
ments are not increased, the trend in 
increased quality and rigidity of speci- 
fications is, in itself, equivalent to a 
production increase. 

It is not possible to give you any 
specific figures on the increase in pro 
duction and labor savings that have 
been brought about through the appli- 
cation of instruments. However, I can 
say that if the tests were not made and 
recorded automatically, it would sim- 
ply be impractical to gather the amount 
of data provided by the automatic 
method. The number of people required 
and the time consumed would be out of 
the question. 

Imagine, if you will, the task of read- 
ing an instrument visually, writing 
down the test results and then com- 
paring and analyzing those results with 
2000 tests in one hour. Now, multiply 
this one installation by the twenty such 
installations that are in one eastern 
plant and you will have some idea of 
why I say it is impractical to gather 
the necessary data by manual observa- 
tion. 

Quartz crystal testing is just one of 
the many fields in which instruments 
are helping to relieve the critical labor 
shortage. 
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Creeptesting Equipment at Rustless Iron and 


Steel Corporation 


By E. E. DENHARD, Jr., Creep Laboratory, Rustless Research Division, Baltimore, Md. 


steels capable of withstanding the 

effects of elevated temperatures and 
high stresses in service has rapidly 
increased. This trend seems destined to 
continue in the future by reason of 
rapid development in the fields of gas 
turbines, jet propulsion engines and 
turbosuperchargers; and the desire and 
need of engineers to be able to increase 
temperatures of operation in steam 
turbine plants and in chemical pur- 
poses. As one of the leading producers 
of highly alloyed stainless steels, the 
Rustless Iron and Steel Corporation 
produces many of the standard types 
of stainless which have been and can 
be used in these applications. Owing to 
the rapidly developing demand for spe- 
cial steels to withstand still higher tem- 
peratures and stresses, Rustless Iron 
and Steel has installed equipment and 
has inaugurated a program of research 
designed to develop new and better 
alloys for this type of application. 

In order to be able to design for an 
application in this field, engineers using 
modern alloy steels for high-tempera- 
ture applications, frequently need to 
know the stress required to produce a 
creep rate of 1% in 10,000 hours and 
in many cases 1% in 100,000 hours. 
When it is realized that a 3°F. varia- 
tion in temperature during creep test 
periods can effect as much deformation 
as eight days’ continuous creep of this 
order, the need for precision tempera- 
ture-control equipment at once becomes 
apparent. 

The creep units of the Rustless Iron 
and Steel Corporation Research Labor- 
atories [cover photo] employ a simple 
but sensitive means of maintaining 
strict uniformity with a minimum tem- 
perature variation. 

Incoming power is ushered through 
two Sola constant-voltage regulators 
and into the primary of each of the 
Variac transformers supplying the 
creep furnaces. The transformers are 
so tapped that the low side is 75% of 
the maximum output voltage; and it is 
between this value and 100% that the 
Tagliabue Celectray throttling control- 
lers alternately feed the furnaces in 
response to a thermocouple located 
within the specimen. The current flow- 
ing to each furnace is shown on the 
ammeters located on the instrument 
panel. 

All temperatures are read off of the 
instrument panel through a series of 
jacks and selector switches. The cir- 
cuits are so wired as to permit the 
reading of five temperatures on each of 
the six Chromel wound and two plati- 
num wound furnaces. Provision is also 
made to record all but the control 


ik recent years the need for alloy 
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couples on one of the two Brown 8-point 
recorders, as well as, to 
couple at any time with an L&N port- 
able precision potentiometer. A cold 


junction box maintained at 95°F. 


+0.3°F, using a thermostatically-con- 
trolled and circulated oil bath, elimi- 
nates reference-junction errors. Bat- 
teries used for the Tagliabue instru- 
ments are of the Willard low-discharge 
type and are encased in an insulated 
box. The room temperature is likewise 
held constant at 90°F. +1.5°F. by 
means of a thermostat in conjunction 
with air cooling and electric heating 
equipment. 

Temperature gradients throughout 
the furnaces do not exceed +2°F. up 
to and including 1500°F. and daily fluc- 
tuations are not in excess of +1°F. 

The measurement of elongation is 
accomplished by the use of a Gaertner 
Scientific Co. filar microscope which 
reads the distance between crosses on 
a platinum strip attached to the speci- 
men. This instrument is capable of 


check any 


reading to five one-hundred-thousandt 
of an inch. 

With the above refinements, readi1 
in the order of 1% in 10,000 hours : 
accurately obtained, and figures rep 
senting a creep rate of 0.1% in 100,0 
hours are reliable. 

The multiple stress rupture machi 
built at Rustless, pictured in Fig. 
is capable of testing twelve specimé 
simultaneously, and employs practica 
the same control circuit as the cre 
units. A single Brown on-off recordi: 
controller switches from the high 
low side of the tapped transformers f; 


the simultaneous heating zones, each of 
which has its separate transforme: 
Each of the twelve specimens has thre: 


couples, any one of which can be check: 
with an L&N portable precision pote: 
tiometer or allowed to record on 


Brown Electronik 12-point strip-chart 
instrument. The time to rupture of 


each specimen is registered on Westo 
Elapsed Time indicators operated 
Micro Switches. 





Fig. 2. Special furnace for testing alloys to the point of rupture under stress at elevated 
temperatures was designed and built by Rustless engineers to aid in the development of new 
high-temperature steels. Ductility also is measured in this unit. 

{FRONT COVER} Fig. 1. Battery of eight creep strength furnaces installed in the Research 
Laboratory of the Rustless Iron and Steel Corporation is used to test the stretch of alloys 
under stress at elevated temperatures. These furnaces and their recording and control equip- 
ment are aiding in the development of new high-temperature alloys for gas turbines and for 
other uses where great strength is needed at elevated temperatures. Resistance to scaling also 
is tested with this equipment at Rustless. Mr. Denhard is pictured. 
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Veterans Will Make Good Workers, IF... 


By Sergeant ERNEST W. FAIR, in France* 


“4 ETERANS will make good 
\V workers in the field of instru- 
ment repair and instrument 
manufacture... their experiences in the 
service have been such as to fit them 
readily to these civilian jobs.” 

Doesn’t sound quite right, does it? 
The truth is that the statement quoted 
eannot stand up when applied to any 
and all veterans; but it is true when 
applied to certain groups and classes 
of ex-servicemen. These men have re- 
ceived specific and specialized training 
that will fit them to these jobs like kid 
gloves fit one’s hands. 

Never before in the history of war- 
fare has the average soldier been 
given as much and as thorough training 
as he received in this war. The army 
had no other choice: it had to train 
thousands and thousands of specialists 
and it had to train every last man in 
certain fundamental mechanical prin- 
ciples . . . else we would have lost 
this war! 

There have, of course, been many 
cases of stupidity in the army’s train- 
ing program, but for every soldier who 
was inadequately trained to do his job 
there were a thousand trained to do it 
right. 

All of this training.can be utilized 
by every employer within the vast in- 
strument-using and instrument-making 
industries from the smallest to the 
largest institution. 

The writer, by the fortunate nature 
of the army jobs assigned him, both in 
the U.S.A. and abroad in combat, has 
had ample opportunity to see the re- 
sults of this training in action and 
to know that it has not been wasted 
—that today’s veterans are better 
trained to hold their jobs in the instru- 
ment field than ever before. 

Naturally, not every veteran is so 
readily adjustable to a job in indus- 
try. The key to the selection of just 
the right man is there, however. In the 
paragraphs to follow are summarized 
just who these men are, what they did 
in the army and what training they re- 
ceived. 

By their MOS’s you shall know them! 

For the uninitiated, an MOS is a 
soldier’s Military Occupational Spe- 
cialty or, in plain words, the job he did 
while in the service. 

In general, the men who did such 
specific work in the greatest army of 
specialists ever known, can be readily 
adapted to its counterpart in civilian 
life. There are a number of specific 
army specialty numbers covering the 
instrument field. Most of these men 
have been so thoroughly trained in 
army schools and by their on-the-job 

*In France at the time of writing: prob- 


ibly back home in Oklahoma when this is 
printed in Instruments. 


work that they can readily step from 
uniform into their civilian clothes and 
be on the job in short order. In this 
field the work so closely parallels that 
little more needs to be learned by the 
veteran other than those changes he 
must make from the army way of do- 
ing things to the civilian way. 

Here are the “instrument” MOS’s: 

Airplane Instrument Mechanic (957) 
— Inspected, disassembled, repaired, 
cleaned, assembled and calibrated elec- 
trical, mechanical or gyro-operated air- 
craft instruments such as _ pressure 
gages, altimeters, bank and turn indi- 
cators, rate-of-climb indicators, com- 
passes and temperature indicators. 
Used such tools and equipment as am- 
meter, voltmeter, ohmmeter, electrical 
and hydraulic test stands, electrician’s 
hand tools and instrument repairman’s 
tools. Completed a course in aircraft in- 
strument repair at an army school. 

Airplane Instrument Specialist (686) 
—In connection with periodic aircraft 
inspections, visually examined, checked 
operation and analyzed malfunctioning 
of pressure, electrical and gyro-oper- 
ated aircraft instruments. Completed a 
course in aircraft instrument mainte- 
nance at an army school. 

Instrument Repairman, Height Find- 
er (921)—Maintained and made major 
repairs on all height finders and fire 
control instruments such as range 
finders, aiming circles, telescopes and 
non-optical instruments; operated pre- 
cision bench lathes, drill presses and 
grinders; used instrument maker’s tools 
including collimators and vernier 
gages; had to be able to work to mi- 
nute tolerances. Generally has com- 
pleted a course in the repair of height 
finders and fire control instruments at 
an army school. 

Electrical Instrument Repairman 
(338)—Cleaned, adjusted, repaired and 
calibrated such electrical instruments 
as voltmeters, recording gages, relays, 
motor starting boxes, ohmmeters and 
other electrical instruments. Machined 
and fabricated parts, using precision 
lathes and grinders. Used instrument 
maker’s and electrician’s tools. Com- 
pleted a course in repair of electrical 
instruments at an Ordnance school. 

Non-electrical Instrument Repairman 
(098)—Maintained and made major re- 
pairs on sensitive non-electrical instru- 
ments and apparatus used for measur- 
ing, testing, recording and other related 
scientific operations and observations. 
Has a working knowledge of mechanics 
and physics. Completed a course in re- 
pair of non-electrical instruments at an 
army school. 

Survey and Instrument Man (228)— 
Set up and operated surveying and fire 
control instruments to locate gun posi- 
tions, observation posts or to conduct 
survey operations. Used most such in- 


struments, maintained and repaired 
them. 

Administrative NCO (502)—Super- 
vised and directed work of one or more 
administrative sections of a headquar- 
ters organization in the preparation of 
correspondence, records, forms, reports, 
etc., supervising preparation of such 
items and generally has a wide range of 
office experience. 

Electric Motor Repairman (304) — 
Installed, tested and repaired electric 
motors and accessory equipment and 
has familiarity with motor operation, 
electrical theory, and the use of most 
hand tools. In some instances received 
a course in electrical repair work ‘in 
an army school. 

Auditor (390) — Audited fiscal or 
property records, examined inventories 
and property vouchers, etc., and gener- 
ally had a college degree with major 
specialization in accounting or business 
administration or a great deal of civil- 
ian experience before coming into the 
army. 

Cashier (269)—Received, issued re- 
ceipts for, recorded payment of ac- 
counts and cash sales at army installa- 
tions, operated office equipment, some 
bookkeeping work, and had to know a 
wide range of prices and be adept at 
figures. 

Shop Clerk (457) — Performed vari- 
ous clerical and technical duties in con- 
nection with the operations of military 
shops, etc., kept records and generally 
had similiar civilian experience before 
entering the service. 

Stenographer (213) — Took dictation 
in shorthand of correspondence board 
proceedings, hearings, reports, etc.; 
generally an accomplished typist, did 
filing, indexing and record-keeping and 
operated various office machines. 

Supply Clerk (835) — Performed 
various clerical and_ stock-handling 
duties in connection with receipt, stor- 
age, issue and shipping of general sup- 
plies and equipment. Maintained stock 
records pertaining to such items as 
amount, kind, and value of supplies and 
equipment received, issued, expended 
and balance on hand. Sometimes has 
completed a course in supply activity 
at an army school. 

Clerk-Typist (405) — Performed nu- 
merous clerical and typing duties in 
headquarters units, used most office ma- 
chines and equipment. 

The training of such specialists has 
enabled them to be of considerable use 
and readily adaptable to many jobs in 
the instrument field. A familiarity with 
army MOS’s and what they mean will 
aid every employer in speedily and 
profitably adapting the veteran to his 
job wherever he may be hired. 

It makes much easier that all-im- 
portant practice of “picking the right 
man for the right job.” 
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Scientific Glass Blowing and 
Laboratory Techniques 


By WILLIAM E. BARR and VICTOR J. ANHORN, Gulf Research & Development Company 


II. ELEMENTARY GLASS BLOWING SEALS 
The fabrication of durable and perfect glass apparatus 
can only be assured by a complete mastery of fundamental 
operations. Certain techniques in handling glass are in- 
volved and if extreme care and patience are exercised in 
learning the basic procedures of sealing glass, no difficulty 
will be encountered in fabricating more complex equipment. 


The beginner may find that the first problem in glass 
fabrication is the proper degree of fusion of the glass. 
Glass is essentially a super-cooled liquid and consequently 
does not have a definite melting point but will soften grad- 
ually and finally flow when heated in a blast burner flame. 
The temperature range of fusion depends on the type of 
glass but in general the degree of fusion required for suc- 
cessful fabrication of nearly all glasses is approximate- 
ly the same. Glass must be fused sufficiently for correct 
handling. This in itself is sometimes quite a problem, for 
the beginner frequently does not heat the glass sufficiently 
for good leak-proof seals. The other extreme is that the 
glass is fused so much that the potential glass blower loses 
control over his work and his glass seals are of varying 
wall thickness. 

The correct procedure in learning to fuse glass is to 
make certain that the glass is heated uniformly in the 
burner flame. In making seals with tubing or heating glass 
rods, it is necessary to rotate the glass in the hottest zone, 
which is at the tip of the blast burner flame. It is desirable 
that a minimum of glass be heated and fused in completing 
seals because no matter how careful a glass blower may 
be, it is extremely hard to make perfect seals with wall 
thickness identical to that of the original glass. If a large 
portion of the glass is deformed by partial fusion it will re- 
quire more work in making smooth seals. 


Three characteristics of fused glass influence successful 
manipulation. They are as follows: 

1. Gravity.—Glass in a viscous state will always flow 
with gravity. To properly seal glass it must be continually 
rotated as it is being fused or it will sag and become so de- 
formed that smooth glass seals are impossible. 


2. Surface Tension.—Viscous glass has also a tendency 
to flow under the forces of surface tension. Fusion will 
yield rounded ends on rods, and tubes are fire-polished by 
heating them sufficiently to fuse the edges. Surface ten- 
sion of the fused glass will cause it to flow to give rounded 
ends or edges. There are, however, instances when surface 
tension forces are not helpful in working glass. This occurs 
when small sections of glass are not entirely joined in mak- 
ing glass seals. Fusion of these small openings will cause 
an enlargement of round holes; and then such holes can 
be closed only by pulling the fused glass together with a 
small glass rod. Another procedure is to deform the seal 
sufficiently to close the opening before work is continued 
in completing the seal. The latter procedure is not recom- 
mended since additional work is required in shaping the 
glass to form a good seal. 

8. Timing in Working Glass.—Seals are made by work- 
ing together the glass of two tube sections. This is accom- 
plished by the process of collapsing the glass at the seal 
with heat and then expanding it with air pressure by blow- 
ing into the assembly. It is important that blowing out 
the glass is timed in such a way that when the desired 
wall thickness is obtained, pressure is momentarily released 
to allow that glass to cool just enough so that it cannot be 
expanded upon further blowing. Should portions of this seal 
still have heavy walls, they can then be blown out because 
the temperatures in these parts are still high enough to 
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permit the glass to be expanded under pressure. The glass 
can thus be worked to a uniform wall thickness by repeate: 
collapsing, expanding and pulling the expanded portion t 
the diameter of the tubing. 


CHOICE OF GLASS FOR INSTRUCTION AND PRACTICE. 


The choice of glass will depend on the facilities avail- 
able. Lime or soft glass can be worked with gas and air. 
Economy is effected in using this type of glass because no 





Fig. 25 


oxygen is required as in the case of working Pyrex. The 
former type of glass is also less expensive. There is, how- 
ever, little difference in the technique required for working 
either type of glass. As lime-soda glass has a higher coeffi- 
cient of expansion; it must be heated more slowly; and if 
it is used in capillary tube form it must be carefully an- 
nealed. Pyrex glass has a rather low coefficient of expan- 
sion and can be heated more rapidly. 


ANNEALING 

The annealing of glass seals is important if durable 
equipment is desired. Internal strains are always developed 
when glass is fused and sealed and, to relieve the majority 
of these strains, glass must be heated to annealing tempera- 
tures. This may be accomplished by heating the glass in 
electrical furnaces or with annealing burners. The former 
method will be described under the fabrication of more 
complex equipment. The latter method is best performed by 
heating the seal in a large gas and air flame of an anneal- 
ing burner. The glass is heated until it has a dark cherry 
red color. Under these conditions it becomes pliable and 
care must be taken in the rotating movement that the 
glass is not forced in any way. The air is turned off and 
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he glass is coated uniformly with a thick layer of carbon.* 
t is then removed from the flame and allowed to cool with- 
sut touching cold surfaces. 

All seals should be annealed as soon as they are finished. 
This is especially important in more complex work because 
the seals when completed are hot and there is less danger 
cracking the glass by the necessary reheating. If it is 
necessary to anneal the glass at a later time, it must be 
heated slowly to the annealing temperature by gradually 
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Fig. 26. (Drawings by Richard P. Jones, Engineering Dept., 
Gulf Research & Development Corp.) 


increasing the gas and air to the burner. Frequently a 
straight gas flame is desirable during the warming period 
before air is added to attain the annealing temperature. 


POINT PULLING 


Fundamentally the basic technique in the art of fabricat- 
ing glass is the proper handling of the glass while it is be- 
ing fused. Small tubing can easily be handled but to re- 
lieve awkwardness in working larger tube sizes, a portion 
of the glass is most conveniently drawn down to a long 
heavy-walled point. This forms an axis, about six inches in 
length, with which to hold and rotate the glass. In addi- 
tion to being heavy enough to bear the weight of the tube, 
it has also to be truly coaxial with the tube to permit ro- 
tation without wobble. 

The size of the point is determined by the amount of glass 
used. Although there is a definite increase in wall thick- 
ness with an increase in tubing diameter, the amount of 
glass needed for good heavy points on larger tubes must be 
obtained by heating a longer section of the glass. 

Pulling points on glass tubing is given in three steps. 
The proper hand hold for point fabrication is shown in 
Fig. 25. The left hand, arched at the wrist, supports the 
main weight of the glass; the right hand supports the end 
of the tube. It is more economical to use glass rods about 
four inches long, especially when large tubes are being 
worked, because it is easier to follow the rotation of the 
glass by turning the glass rod with the right hand. Prac- 
tice in holding and rotating the glass as outlined above is 
required before an attempt is made in point pulling. 

The tube must be perfectly balanced while it is being 
rotated and, when points are to be pulled on large sections 
or large-diameter tubing, it is better to use aligned double 
rollers for a support: the glass tube is pressed against the 
rollers and rotated with the palm of the left hand. 


1. After the hand hold and the rotation of the glass 
has been mastered the end of the tube is fused as shown 
in Fig. 26A. A glass rod is then attached to the fused end 
and centered with the right hand while the tube is being 
rotated. The rod must be truly centered because the point 
axis will depend entirely upon the alignment of the at- 
tached rod. 


2. The tube is heated at the shaded section as shown in 
Fig. 26B. Two distinct motions are required, tube rotation 
and a longitudinal movement. The latter is governed by 


_*The glass is coated uniformly with a thick layer of carbon by 
icomplete combustion of the gas: The deposit of yn forn 
on the glass When the temperature of the glass eon ‘ that of 
the gas flame. This is desirable in order to keep the outer sur- 
.ces hot and still allow the overall temperature of both inner 

fe outer sections to drop slowly. 


the tubing size because more glass must be used for heavy- 
walled points on larger sized tubing. The glass is heated 
over the specified zone until it becomes uniformly dark 
cherry red. 

3. It is then removed from the flame and drawn slowly 
down to a point. The dotted line in Fig. 26C indicates the 
position of the file cut to remove the waste glass. 

Continued practice is recommended. This is accomplished 
by pulling successive points with bodies about two inches 
long on a long glass tube which is supported on rollers. 
Each point is used as a handle for the next one. 

A second exercise which is useful in developing the tech- 
nique of holding the glass in the left hand is to cut a glass 
tube about one inch in diameter into sections one foot in 
length. The sections are supported in the left hand as 
shown in Fig. 25 and successive points are pulled on the 
tube. In this case the body of the tube may be restricted 
to about one inch in length. 


CUTTING GLASS WITH BLAST BURNER 


The technique in cutting glass with a file has been de- 
scribed in Chapter I. In preparing tubing ends for butt 
seals it is advisable, however, to cut the tube with the 
burner flame. File marks are hard to eliminate from the 
glass and when seals are made with tubing containing 
these marks a small opaque section is always apparent in 
the seal. This can be eliminated to a certain extent by fus- 
ing the tube end and working the glass with a small round 
or hexagonal carbon tool. The best method in preparing 
tubing ends is described in the following operation: 


1. The section of tubing with an axial point shown in 
Fig. 27A is held in the left hand. The end of the tubing 
body is fused in a blast burner flame by uniform rotation 
of the tube. 

2. A glass rod is attached and centered to the fused end. 
The section illustrated by the shaded portion in Fig. 27B 
is then heated in the flame by continually rotating the glass 
by both the point which is held in the left hand and the 
rod which is held in the right hand. 

3. After the glass has fused sufficiently, it is drawn apart 
by pulling away the portion fused to the glass rod. This 
operation is completed without removing the glass from 
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the flame. The closed end of the tube has the shape shown 
in Fig. 27C. 

4. The slightly elongated tip is removed by again attach- 
ing the glass rod while the tube tip is rotated in the flame. 
The glass is then cut away by heating between the shoulder 
and tip of the closed tube and pulling off the excess glass 
with the rod as shown in Fig. 27D. 

5. The tubing end is allowed to cool slightly. The tip is 
heated with intense heat until the fused end appears as 
shown in Fig, 27E. At this time the open end of the point 
is brought quickly to the lips. A small puff will blow the 
white-hot lens-shaped portion of the glass into a small bulb 
as shown in Fig. 27F. 

6. The tube end is allowed to cool slightly and then re- 
heated at the bulb by even and continued rotation. When 
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Fig. 28 


the glass becomes hot the end is blown out by again blowing 
quickly into the open end of the point. As the bulb en- 
larges to a 2” diameter, air pressure is released. The form 
of the tubing at this stage is shown in Fig. 27G. 

7. The thin bulb is then scraped away by a sidewise 
movement of the forceps. The rough unfinished edge is 
then fire polished in the flame by heating the end with 
even rotation until it is fused as shown in Fig. 27H. 


Butt SEALING 


Regardless of tubing size, the following technique is used 
in sealing together glass tubing with identical diameters. 
A point should be drawn on the two tube sections unless 
the diameters are below 10 mm. Two ends are prepared as 
described above. The ends should be even and square with 
the tube. The burner is then regulated to give a narrow 
flame and the open end of the point, to be held in the left 
hand, is closed by fusion in the burner flame. All blowing 
operations are performed through the end of the point 
which is balanced and held with the fingers of the right 
hand, The sealing procedure is as follows: 

1. Both ends to be sealed are rotated in the flame to in- 
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sure even fusion around the entire circumference of t} 
tube end as shown in Fig. 28A. 

2. The tubes are contacted at an angle as shown in Fi 
28B so as to form a hinge to steady the hands while t! 
tubes are brought into exact register and butted togethe 

3. The joined ends are then heated around the circun 
ference by continued rotation. The beginner will find 
difficult to synchronize the rotating motion of both hand 
When a drag is noted, because the rotation of one tube i 
faster than the other, the direction of rotation should b 
reversed before the two tubes are twisted at the fused po: 
tion, 

4. A constriction occurs as the glass is further heate: 
This is shown in Fig. 28C. 

5. After the constriction becomes quite noticeable, t! 
glass is removed from the flame and the constriction 
enlarged by blowing through the open end of the point 
held in the right hand. In removing the glass from th 
flame for blowing, the temporary shape of the joint must 
not be altered by pushing, pulling or twisting. The shap: 
of the tubing at the seal is shown in Fig. 28E. 

6. The seal, which has been blown to a diameter slightl, 
beyond that of the original tubes, is then heated in th: 
flame until the glass fuses without collapsing, The en 
larged portion is then removed from the flame and draw: 
to the diameter of the two tubes. 

The principal aim in making seals is to work the glass 
so uniform in thickness with the walls of the tube on eithe: 
side as to render the joint almost invisible. If the seal, 
when completed, has thinner walls than the rest of th 
tubing, it will be more easily broken. 

Since glass work is largely a matter of joining glass 
sections, the glass worker should strive to master butt seal- 
ing completely by continued practice. Two important r« 
quirements in working glass must always be remembered 
in making butt seals. First, the glass tube section at the 
seal should be worked by collapsing and expanding th« 
glass until a good seal is obtained. The fused glass is the: 
expanded slightly greater than the tube diameter. Second- 
ly, this expanded section is drawn down to the diameter of 
the glass tubing. 

The natural sequence toward more complicated work 
in butt sealing is to join together two tubes of different 
diameters. A suitable selection would be to join a 6-mm. 
tube to a 13-mm. tube. A point will not be required on the 
small-diameter tube, but one should be drawn on the large 
size. With this combination of ends, the rotation of the 
glass by each hand is more nearly matched. The small tube 
is opened by cutting with the blast burner as previously de 
scribed. The larger tube is cut in a like manner but the 
end should be prepared so it will match the opening of 
the smaller tube. This is accomplished as follows: 

1. The larger tube is held by the point with the left 
hand. The end is fused by uniform rotation and then draw: 
to a heavy-walled cone by attaching a glass rod to the 
fused glass. One should draw this cone slowly while it is 
rotated in the flame. After a satisfactory cone has bee! 
formed, the glass rod is removed by first allowing the con 
to cool and then cutting the glass rod and excess glass be 
yond the apex of the cone. The finished tube is shown i! 
Fig. 29A. 

2. The apex of the cone is heated and fused in the flame 
until the diameter of the lens-shaped glass is that of the 
6-mm. tube. The fused glass is then blown to a small bulb 
by quickly removing the glass from the flame and blowing 
into the open point end. The shape of the tube end is show: 
in Fig. 29B. 

3. The small bulb is heated and, when the glass is fuse 
sufficiently, it is blown out into a large thin-walled sphere 
In heating the small bulb the glass of the remaining con« 
wall should not be fused because of the danger of enlarg 
ing the diameter of the opening at the cone apex. The thi! 
glass is then scraped away and the opening is fire polished 

4. The two glass tubes are then sealed together as has 
been described under butt sealing. The small tube is left 
open for blowing and the point end is sealed. Care must b« 
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taken that the thickness of the glass is evenly tapered 
from the small tube to the large tube and that the two are 
coaxial. The finished seal is shown in Fig. 29C. 

This type of seal may be improved in appearance as 
shown in Fig. 29F. The procedure in fabricating this seal 
is slightly different from the cone-shaped seal. 

1. The large tubing is drawn down to a thin-walled cone 
by fusing the glass and drawing down with an attached 
glass rod. The excess glass is cut away with the burner 
flame. 

2. The cone apex is heated until the lens-shaped glass at 
the apex has the same diameter as the smaller tube. This 
glass is blown out to a small bulb and, after further heat- 
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ing, is blown into a sphere of thin glass. The glass of this 
sphere is scraped away and the tube end is fire-polished to 
a smooth square end. 

3. The two tubes are sealed together as before by at- 
taching the two fused ends and rotating in the flame as 
has been described under simple butt sealing. 

4. The conical section is heated uniformly and blown out 
slowly into a hemispherical shape. The two tubes are 
pressed together slightly during the final blowing stage. 

This technique in making reduced seals is used in pre- 
paring glass holders. The tubes are sealed as described and 
the large tube is cut squarely with a cutting wheel. Such a 
holder is shown in Fig. 30. The small tube should be about 
8 mm. to 10 mm. in diameter while the larger tube should 
vary in size from 18 mm. to 64 mm. These holders will 
serve in place of points. With a glass holder of an appro- 
priate size, various diameter tubes can be worked by the 
simple expedient of wrapping asbestos tape around the 
glass tube and inserting it into, or around, the holder. The 
holder, when properly fabricated, must not wobble as it is 


rotated and, by proper alignment, the inserted tube will be 
truly axial. 

The asbestos tape should be heated in a gas and air flame 
to burn out the binder because the smoke from hot new 
tape will tend to spoil seals and darken glass surfaces, Two 
sizes should be kept on hand: the 1” and 42” wide tape. It 
should also be quite thin (0.015”) so that it can be wrapped 
tightly around the glass. 


CAPILLARY SEALS 


There is an increased demand for instruments made of 
glass for measurement and control purposes, such as Mc- 
Leod vacuum gages, manostats, thermoregulators and rate- 
of-flow indicators. These instruments are generally built 
with a combination of bulbs, tubes and capillaries. Since 
the purpose of the capillary is to decrease volume or re- 
strict flow, it must be drawn with an abnormally heavy 
wall for strength. In working this heavy-wall and fine- 
bore tubing a slightly different technique must be used. 

The first exercise in handling capillary tubing is the 
seal of capillary to glass tubing of the same outside di- 
ameter. The steps of the procedure are as follows: 

1. The capillary tube is held in the left hand and the 
end is fused until the bore is closed, as shown in Fig. 31A. 
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2. The fused end is blown out until the diameter of the 
bulb is equal to that of the capillary tube as shown in 
Fig. 31B. 

3. The bulb is allowed to cool and then it is heated with 
tube rotation until the glass is fused at the end. The glass 
is then blown out as shown in Fig. 31C. 

4. The extended bulb is heated at the tip until a small 
lens-shaped globule of glass is formea. This is quickly 
blown out to a thin-walled bulb, Fig. 31D. 

5. The excess glass is scraped away with a forceps and 
the end of the tube is fire-polished in the burner flame. The 
final shape of the capillary tube end is shown in Fig. 31E. 

6. The end of the glass tube is prepared and the seal 
is completed as has been previously described; care should 
be exercised that the capillary tube is not heated too close 
to the bore. 

If capillary tubing is to be sealed to bulbs or tubing with 
diameters greater than the capillary, the same technique is 
used in preparing the latter. The opening on the large tube 
is fabricated so the diameter of the opening corresponds 
to that of the capillary as shown in Fig. 31E. The heavier 
tube is then taken in the left hand and the seal is com- 
pleted by heating the shoulder of the larger tube and work- 
ing the glass by collapsing and expanding until a uniform 
wall thickness of the shoulder is obtained. 

CAPILLARY-CAPILLARY TUBE SEALS 

When two pieces of capillary are sealed together, it is 
preferable not to fabricate the ends as described in sealing 
capillary to glass tubing. Since the wall thickness requires 
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a very hot, small and narrow flame, it is best to use a Hoke 
Jewel torch. The hottest point is at the tip of the noticeable 
bright blue flame. The procedure in completing such a seal 
is given in the following steps: 

1. The end of one capillary is closed with a wooden air 
stop, while the other tube is left open for blowing. These 
two tubes are heated in the flame until the glass just be- 


_ gins to flow. They are then joined by touching the edges 


together on one side as shown in Fig. 32A, and brought 
together so the bores are perfectly aligned. 

2. The seal is worked by collapsing with heat as small 
an area as possible, to about half the actual bore size, and 
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expanding it with pressure to about twice the bore size. 
A repetition of this procedure will complete the seal as 
shown in Fig. 32B. Capillary seals should be carefully an- 
nealed because of their heavy walls. 

Capillary-to-capillary seals are generally used in the 
assembly of gas-analysis equipment. A butt seal with an 
even- and constant-diameter bore presents a minimum of 
gas space which is advantageous in such systems. General- 
ly, these systems are designed to use a standard 2-mm. 
bore. 

It is difficult to blow through fine-bore capillary tubing. 
This obstacle may be overcome by the use of a reduction 
valve on a compressed-air line. The pressure is set at 
4 lbs./in.? and introduced into the capillary through a rub- 
ber tube and metal swivel joint. The procedure in sealing 
this small capillary-bore tubing to glass tubing is as fol- 
lows: 

1. The rubber tube from the air pressure line is con- 
nected to one end of the capillary. The other end is fused 
by rotating in the flame. After the glass end is closed by 
fusion, the air pressure is admitted, regulated and shut off 
after a bulb equivalent to the tubing diameter is blown. 
The form of the bulb is shown in Fig. 32C. 

2. The bulb is heated and as it begins to collapse, a glass 
rod is attached and the bulb is drawn out as shown in 
Fig. 32D and cut with a file at the point designated by the 
dotted line. 

3. The seal is then completed by heating, collapsing and 
expanding the glass, the latter being accomplished by 
blowing through the open end of the larger tube, 


ANGULAR JOINTS OR SIDE SEALS 


For satisfactory results in making angular joints or side 
seals, a precise procedure is necessary if the seals are to 
have a professional appearance. A method frequently used 
in making a side seal is to join a tube to a perpendicular 
tube by butting the open end of the first to a hole on the 
side of other. This seal is made as the operator fuses and 
expands small segments of the circular seal, step by step. 
This method is unsatisfactory because it takes considerable 
time. The time element is a critical factor when side arms 
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are being sealed on a complicated section involving closed 
systems and multiple ring seals. The same temperature 
must be maintained over-all on intricate sections. Time lost 
on the slow placement of side arms, with consequent spotty 
heating, would be costly because of the danger of undue 
strains in the glass. Therefore, side arms should be placed 
quickly with a circular movement of about a 200 to 360° 
swing in a plane perpendicular to the side arm. This is a 
skilled operation, for the art of swinging the glass through 
an arc of 360° in making side seals requires a good deal of 
practice. In addition to rotating the tubes, the glass must 
be fused and worked correctly to yield a seal with uniform 
wall thickness. To emphasize the correct procedure in work- 
ing the glass at the seal the following exercise is recom- 
mended: 

1. The end of a 6” section of glass rod is fused and at- 
tached to a glass tube about five inches long as shown in 
Fig. 383A. One end of the tube is closed with a cork. 

2. The tube is heated exactly opposite the attached rod. 
The fused glass is drawn out with another glass rod, Fig. 
53B, which is held in the right hand. This rod is cut in 
the burner flame at the point of original contact. 

3. The glass which was pulled out is fused and blown 
out to a small bulb as shown in Fig. 338C., 

4. The small bulb is reheated and blown out to a large 
sphere, Fig. 33D. The glass of the sphere is scraped away 
and the edges are fire-polished. 

5. An open tube with a point is attached to the fabri- 
cated tube by the procedure of butt sealing. The joined sec- 
tions are shown in Fig. 33E. 

6. The other end of the vertical tube is closed with a 
cork, The seal is completed by fusing the glass around the 
entire circumference of juncture of the two tubes with a 
pin-point flame. The fused collapsed glass is expanded by 
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Do your own testing ... Save service costs. 


No technical experience necessary. Any 
man or girl grasps instruction in few 
moments. Dial reads directly in pounds. 
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mens handled daily. Puts precision test- 
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@ This new, efficient in- 
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for calibrating low pres- 
sure instruments and other 
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Highly sensitive, the Meriam 
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readings to plus or minus 
.001” water pressure. Most 
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in simplicity Not the 
least complicated or mys- 
terious, it can be han- 
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average operator. 
Ask for Bulletin 25 
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Facts You Should Know About 
C.M.H. Stainless Steel BELLOWS 


F YOU PLAN to use bellows for vacuum equip- 
ik thermostats, pressure controls, valves, 
recording instruments, hydraulic mechanisms, ro- 
tating shaft seals, or for other purposes, check 
these essential features of C.M.H. Stainless Steel 
BELLOWS. 


1. Corrosion resistant qualities of stainless steel enable wider appli- 
cation of C.M.H. BELLOWS. 


2. High and low temperatures do not affect the operating efficiency. 


3. Multiple ply construction gives even greater strength factors 
when needed. 


4. Ferrous fittings, attached by Circular Seam Welding, assure 
permanent, leakproof joints. 
5. Uni-metal assemblies avoid the costly troubles encountered 


where bi-metal types are used. 


6. Long lengths are standard production permitting economical use 
of C.M.H. Stainless Steel BELLOWS for many unusual types 
of applications. 


Better delivery schedules are possible because C.M.H. BELLOWS 
are standard production products. 








For complete information 
about C.M.H. Stainless Steel 
BELLOWS and about the 
many types of Flexible Metal 
Hose in the complete C.M.H. 


line, write us today. 


Ask for Chicago Metal Hose 
Form SSB2 on which to submit 
your bellows requirements. It will 
save you time—assure more accu- 


rate transmittal of essential data. 
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CHICAGO METAL HOSE Conponarion 


& mavwoon, wanois 


PERES Flexible Metal Hose for Every|ndustrial “oe 





Plants: Maywood and Elgin, Ill. 
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blowing through the open point end. The finished seal ji 
shown in Fig. 33F. 

7. The rod is cut away from the vertical tube with th: 
flame and the small irregularity caused by removing th« 
rod is worked until smooth. 


The above procedure in making side seals cannot be used 
when such seals are necessary on large or complicated glass 


sections. 

The next technique to be learned is the rotation of the 
glass by holding the tube. This procedure is the recom 
mended method of making side seals and will require prac 


| tice in holding the joined tubes in the flame while rotating 


the glass in an are of about 200°. The procedure is as 
follows: 

1. An opening is blown in the wall of an 8” length of 
glass tubing as described under steps 2, 3 and 4 of the 
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preceding exercise. The opening in the tube should match 
the diameter of the tube which is to be sealea to the former. 

2. The side tube is held in the right hand while the othe: 
is held in the left. The sealing edges are fused sufficiently 
and joined carefully to be certain that no pin-holes are left 
at the seal. The assembly is held in the flame as shown in 
Fig. 34A. The tube in the left hand is turned through an 
arc of 200° as the flame impinges at all times at the point 
of the joined tubes to insure even heating. 

One should be careful not to heat the tube held in the 
left hand but rather to fuse the one held in the right hand 
sufficiently so that glass for the seal can be obtained by 
pushing the side tube slightly toward the joined section. 
This glass can then be expanded by air pressure and drawn 
to a uniform wall thickness. 

It should be pointed out that whenever seals are made 
which require additional glass from one of the sections to 
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@ Operates 110 A.C. or D.C. 
e Available 220 V. 


Lectrohm Solder Pots are particularly suited for 
individual operator use in production-tinning of 
small wires, leads, etc. They are ruggedly con- 
structed to render real service. The single-heat, 
porcelain nickel-chrome heating element will 
rarely burn out, but can be quickly and easily 
replaced if necessary, Available as Model No. 
200 with 134 lbs. capacity or Model No. 250 
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o Send your 
Gage Blocks 
in for inspection 
before the big rush begins! 





Laisa: want your Gage Blocks in perfect condition for the 
competitive days of peacetime manufacturing ahead! NOW 

is the time to send them in to Ford for inspection. The cost is 
only 20 cents a block (f.0.b. Dearborn) for A and B Gage Blocks 
up to one inch and for each inch of length of longer blocks. 
(Minimum charge $1.) You'll receive an itemized Certificate of 
Inspection showing you which blocks, if any, need reconditioning 
to restore their original accuracy (.000004” or .000008” + ). Details 
and prices of reconditioning, including the Ford chrome-plating 
method, will be found in the new Jo-Block Catalog No. 17. Write 
for your copy today. Ford Motor Company, Johansson Division, 
Dept 51, Dearborn, Michigan. 
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Pressures are read easily and 
quickly with the Trimount Model 
20 Well Type Manometer be- 
cause of two exclusive features. 
First, the scales are wide, and 
designed with particular atten- 
tion to the elimination of eye- 
strain and glare. Second, the 
heavy wall Red Lined Pyrex tube 
shows indicating fluid level at a 
glance. 


The Model 20 Manometer is 
fully enclosed, of rugged weld- 
ed steel channel construction 
throughout, and is extremely 
accurate. Range is from 20 to 
120 inches. Construction with all 
parts in contact with indicating 
fluid of steel, stainless steel, or 
brass. 
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Literature Available on Request. 
Write Today! 


37 W. VAN BUREN 
CHICAGO 5, ILL. 
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NO MORN C. 
VALVE 
Ps 
GAS 
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STEAM 
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CHEMICALS 





The most complete line of 
enotorized valves ... operate 
from push buttons or rheostats 
for remote positioning ... or automatically from 
thermostats and other measuring instruments. 
Standard types for On-Off, Throttling or Propor- 
tioning control. Splash-proof, weather-proof, 
dust-tight, explosion-proof designs available. 
Write for free Catalog A2 today. 


AUTOMATIC TEMPERATURE CONTROL CO., Inc. 


Logan St. & Germantown Ave. e Philadelphia 44, Pa. 
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PRODUCTION 
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page instructional text 
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ing, grinding, milling, 
honing, lapping and pol- 
ishing can now be defini- 
tety controlled. Thousands 
in use. For further data, 












co. 


SURFACE CHECKING GAGE 
* Hollywood 28, California x 


pe ees: Paul & Gray, Ltd., Sydney 
CANADA . . . Prenco Progress & Engineering Corpn., Toronto 


AGENT 


Page 22—Instruments—Vol. 19 





be joined, it is always best to work the glass slowly toward 
the point of the seal. The glass can then be worked suffi- 
ciently to insure a good joint and be drawn to a uniform 
wall thickness. 
CAPILLARY SIDE SEALS 
The technique of making side seals or capillary tees is 
slightly different from that described under tubing side 


| seals. The sequence of steps is as follows: 


1. A %” section of the capillary tube is heated with ro- 


tation in the burner flame and blown out, Fig. 34B. The 
wall thickness of the bulb should be nearly that of the 


original capillary and with an internal diameter slightly 


| greater than the capillary bore. 


2. A spot on the center of the bulb is heated with a pin- 
point flame until the glass is fused. A glass rod is at- 
tached to the fused glass which is then drawn out to a cone- 
shaped form. The rod is cut away at the point of the cone. 
This cone of glass is heated and blown out to a smal] 
bulb which is reheated and blown out to a large thin- 
walled bulb. The excess glass is scraped away with forceps 


| and the opening is fire-polished. The opened tube is shown 


| discussed and shown in Fig. 31 


in Fig. 34B. 
3. The procedure of opening a capillary tube has been 
A tube is fabricated as 


| described in that section. 


4. The capillary tube is sealed to the capillary with the 
side opening by using a pin-point flame, Only the glass at 
the seal should be fused. When large flames are employed, 
there is sorne danger of deforming the capillary tubing. 
The seal is completed by working the glass to uniform bore 
diameter. 


ROUND BoTTOM CLOSURES AND BULBS 

The glass blower frequently finds that in the fabrication 
of glass equipment, round bottom closures are required. 
The technique of making such closures is relatively simple: 

1. A point is drawn on the tube by the technique de- 
scribed under point pulling, Fig. 35A. 

2. The tube is heated at the shoulder and drawn slightly 
with the point to the shape shown in Fig. 35B. The glass 
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should not be drawn too much, because the wall thickness 
of the cone should be identical with that of the tube. 

3. The glass is cut with the flame at the cone apex by 
heating this zone until it is fused, and drawing away the 
point to form a tip as shown in Fig. 35C. 

4. The tip is fused until the glass flows back toward the 
apex of the cone. This fused glass is then blown out into 
a small bulb having a wall thickness comparable to that of 
the cone, Fig. 35D. This step is important because if the 
wall thickness in parts of this bulb vary, it is hard to ob- 
tain a smooth rounded end. If imperfections in wall thick- 
ness are noticeable, it is best to fuse the bulb again and 
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RHEOSTATS 


The Ward Leonard line of rheostats includes the 
widest range of sizes, tapers and current ratings 
from the tiny types for radio to huge multiple 
assemblies for the heaviest industrial use. Smooth 
operation, durable contacts and extreme dependa- 
bility characterize all Ward Leonard Rheostats, Re- 
sistors and Relays. Write for bulletins of interest 


to you. 
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Revere design instruments are 
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transformer (the smallest hermetically sealed unit now 
available) can be supplied to specifications. 





\ ALL PLANTS 


250 VARICK STREET NEW YORK 13, &. Y. 


EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N.Y CABLES: “ARLAB 





ch if 
Mechanica] Counters 


Timi 
« 4iming and Recording 
Devices 


INSTRUMENT COMPANY 


W. Jack 
es ees 
IN 


oF Ue Pele: 43 


Sy 
Marked improvements in produc- 
tion control efficiency are achieved 
thru the application flexibility and 
performance dependability of our 
Mechanical and Electric Counters. 
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blow it out as described. The worker will find that timin, 
in blowing the small bulb is necessary. 

5. The cone and bulb are then heated in a medium flany 
under uniform and continued rotation until the glass is 
partly fused. The glass is blown out by holding the tulx 
upward. The glass must never be blown out greater thar 
the diameter of the glass tube. Any irregularities in th« 
contour of the tube end are caused by uneven heating. Th: 
finished tube is shown in Fig. 35E. 

When tubes of large diameter are closed as described 
above, sufficient heat must be concentrated at the end of th« 
tube prior to the final blowing. A 4”x4”x6” wooden block 
fitted with a handle for holding is ideal for deflecting the 
hot gases of the cross-fire flames against the glass. Th: 
block is held about an inch from the closed end of the tube 


BULB AT THE END OF A TUBE 


The process of fabricating a bulb at the end of a tub. 
is an extension of the method used in making round-bot 
tomed closures. 

1. The tube is closed as described under the procedur 
of making round tube closures, Fig. 36A. 

2. If a bulb of normal wall thickness is desired, sufficient 
glass must be fused along the tube to give a section of 
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thick-walled glass. The tube end is rotated in the flame by 
holding the point in the left hand and at an angle so that 
gravity and surface tension both tend to cause the fused 
glass to flow back toward the point.. The fused tube end 
must not be allowed to sag. The tendency to deform in this 
manner is minimized by holding the tube at an angle nearly 
perpendicular to the horizontal, or to hold the point end 
above the horizontal to make the glass flow in the desired 
direction. The appearance of the fused section is shown 
in Fig. 36B. 

3. When the tube is taken from the flame it must be 
held so that the bulb formed is truly round, This is ac- 
complished by holding the tube end up while it is slowly 
expanded by blowing into the open end. The tube should 
be continually rotated. If a thick-walled bulb is desired 
it is also necessary to hold the bulb down, encouraging the 
flow of glass away from the tube. 


BULBS IN THE MIDDLE OF A TUBE 


The production of bulbs in the center of a tube section 
requires considerable dexterity in rotating the tube while 
the glass for the bulb is being accumulatec. The rotation 
of the tube by both hands must be uniform, with no twist- 
ing of the fused glass. It is advisable to use a blowing tube 
with a swivel to avoid deforming the fused tube. The blow- 
ing tube is connected to the end of the tube held in the left 
hand while the other end of the tube is closed with a stopper. 
The amount of glass required for the bulb will depend on 
its desired size and wall thickness. This glass is accumu- 
lated as described in the following exercise: 

1. The tube is rotated in the burner flame until a sec- 
tion is collapsed as shown in Fig. 837A. One should guard 
against pulling or pushing the glass during this operation. 

2. The fused section is removed from the flame and 
blown out as shown in Fig. 37B. 

3. The tube is then fused as described under (1) at a 
section adjacent to the blown bulb. This fused glass is 
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For the Measurement of 
SOLAR RADIATION 























Eppley pyrheliometers are in yr measuring solar 
radiation at fourteen out of eighteen weather 
stations in the United States, nine of these stations 
being under the direction of the United States 
Weather Bureau. 

To industry they are an invaluable aid in the 
testing of paints, finishes, textiles, etc. for sun- 
fastness. 

Bulletin No. 2 On Request 


THE EPPLEY LABORATORY, INC. 
Scientific Instruments 
Newport, Rhode Isitand, U.S.A. 




















DEW POINT TESTER 


This R.S.Co. dew point 
tester is accurate within 
0.2°F. even on high pres- 
, sure gas transmission lines. 







With this dew point tester it is possible to 
determine the dew point of gases under 
the conditions of pressure as they are found 
to exist, Dew points can be accurately 
determined with safety at high pressures. 





Write for Bulletin 
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blown out to a bulb comparable in diameter to the first 
This procedure is repeated the third time until the final 
form is as shown in Fig. 37C. 

4. The worked portion of the tube is then fused in a 
large bushy flame until the fused glass has a uniform wal! 
thickness, Fig. 37D. 

5. The glass is then blown out to a sphere as shown in 
Fig. 37E. 

There is a definite limitation to the size of the bulb that 
may be blown as described because of the dexterity required 
in handling large sections of fused glass. The walls of 
bulbs blown in this manner usually are thin and no addi- 
tional outlets can be sealed to the bulb. 

Thick-walled bulbs are more easily fabricated by using 
a tube with a diameter equal to that of the bulb. 

1. As an example, suppose a bulb of 2” diameter is re- 
quired with two opposite tube connections of 8-mm. di- 
ameters. A short section of 5l-mm. tubing can be used by 
placing it on a fabricated holder. Asbestos tape is used as a 
packing medium. The open end of the tube is closed as 
described under round-bottomed closures. The fabricated 
tube is shown in Fig. 38A. 

2. The tip of the round bottom is heated by rotating the 
tube until a small portion of glass is “used. This glass 
is drawn out to a cone with a glass rod, . »z. 38B. The cone 
is opened by fusing and blowing to a srz#!' bulb equivalent 
in diameter to the 8-mm. tube. The tip of =b:< bulb is heated 


—=———— 
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Fig. 38 
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MT eyrestacom FOR CONSTANT DEPENDABILITY 


RELIABLE 


Justell 


| MOELLER 


Positive. 
Dependable 
Repeat 
Readings 


| Made in 4 Sizes u _ 4 - DIAL 
Complete elimination of friction, lag, and back- a : THERMOMETERS 


lash insures positive, dependable, repeat read- 





ings. Pointer responds instantly to the slightest 


movement of measuring tip; no swinging past 





true reading, no waiting for pointer to come to Remote Reading Type, Mer- 
cuty actuated with separable 


rest. No lights or electromagnets, no warm-up socket connection. Back con- 
. necrion ofr us mounting. 


period required. No electrical connections, can 





be readily moved to different locations. GRAD- Oupten.sedienia, aaaanea. 
UATED: .0001” to 00001”; .001 mm to .0002 mm. femperchures of vo teparoe 
o . . 


Write for Circular—i 








SWEDISH GAGE CO. OF AMERICA 


8900 ALPINE AVE.. DETROIT 4, MICH. 































































: Single and multiple pen, Re- Moeller Dial or Recording 
* mote Reading types in rec- Thermometers can be fur- 
‘ tangular or round cases. nished with electrical con- 
tacts. 
You can turn a hole Inside Out | | 
Around a Corner *s : 
or See nr a, ... Designed and proven to meet the exact- 
y id e ° . 
Wappler Industrial Telescope S ing needs of science and industry. 
laspection Problems in the Examination of 2 ... Built upon four generators of guaranteed 
I Solved oe ° ° 
: ae ‘ accuracy and lasting service. 
: 7 st ° ° ° ° 
WAPPLER BORESCOPE 2 ... Available with wide selection of stand- 
A telescopic instrument containing a lighting cir- ’ ° i 
& cuit and a lens system. Various angles of vision for | ~ ard scale ranges . and fahrenheit, centigrade 
¢ different types of visual systems are available. You and reverse reading charts. 
: may select the type best suited for your particular 
" requirements, with the assurance that the resultant F 
undistorted image will be clear and concise. Send for catalogs and literature on 
x j ’ i ti blem, the Wappl 
4 Pht somepe erage - An aati 2 INDUSTRIAL, LABORATORY AND RECORDING THERMOMETERS 
| enedigalen, Mesorian, ox boner ail; tin gui tent THERMOSTATS * HYGROMETERS * HYDROMETERS * PSYCHROMETERS 
iM forwarded to our Industrial Division will have our and MARINE SPECIALTIES 
immediate attention with recommendations for a [/s : 
: suitable instrument to solve your problem. c: 
‘ 
MOELLER INSTRUMENT COMPANY 
132nd STREET and ‘Gas ae RICHMOND HILL 


89th AVENUE ‘ee NEW YORK 


INDUSTRIAL DIVISION 


AMERICAN CYSTOSCOPE MAKERS, INC. 


1241 LAFAYETTE AVENUE, NEW YORK 59, N. Y. 


OFFICES IN PRINCIPAL CITIES 
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Stage for inspection 
of surfaces 





FS Optical Comparator 


For contour comparison and surface inspection 


For fast, detailed contour comparison of small 
intricate shapes such as gauges, dies, gears, parts 
of instruments, etc., checking height, width, 
thickness, radius, etc. May be quickly changed for 
magnified inspection of surfaces. 


Used in either horizontal or vertical position 


The Comparator’s powerful ashperic condenser 
system and special lens produce an instantaneous 
accurate screen projection with a definite mag- | 
nification of 13x, 25x and 50x. Other magnifica- 
tions on special order. Convenient; compact. 


Write today for Bulletin OC-305. 


FISH-SCHURMAN CORPORATION 
230 East 45th Street, New York 17, N. Y. 














Time Delay Relay 


Reliable, low cost circuit timing. Positive action 
with easily adjusted time delay range—from a 
fraction of a second to several minutes. 
Write for circular. 


AGASTAT 


Electro-Pneumatic TIME DELAY RELAY 








ELIZABETH A‘G'‘A 


AMERICAN GAS ACCUMULATOR COMPANY 


NEW JERSEY 
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until the glass is fused back to the maximum diameter c 
the small bulb and then blown out to a large thin-walle 
sphere, The glass of this sphere is brushed away with fo: 
ceps and the opening is fire-polished. The 8-mm. tubing 
then sealed to the rounded bulb, Fig. 38C, by the procedur: 
of butt sealing, Fig. 38D. 

3. The 8-mm. tube is held in the left hand and the larg: 
tube is heated just beyond the point, which is to be th 
maxium diameter of the bulb. The tube is drawn down, Fig 


38E, and the end is closed as described under the fabrica- 


tion of rounded tube closures, Fig. 38F. 

4. The tip of the bulb is then fused and the same pr 
cedure as given under (2) is followed in sealing the sec 
ond tube to the bulb, Fig. 38G. 

It is advisable to incorporate all standard flask sizes 
which are already fabricated in perfect spheres, for bulb 


in gas-sampling containers, reservoirs or other equipment 


requiring bulbs of various sizes. 
OPEN AND FLARED TUBE ENDS 

Apparatus or instruments of glass should be built wit! 
critical attention to details which enhance the appearance: 
by proper fabrication. One of the simplest operations, an: 
yet the most neglected, is the form of open tube ends. 

OPEN ENDS 

Square-cut Ends.—If it is required, in auxiliary equi; 

ment, that the end should be square, the tube is cut wit! 


A CUT SQUARE AND 
/ FIRE POLISHED LIGHTLY 
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PRESSURE “ 
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KEEP THIS contact —” 
ON RIGID GLASS 


Fig. 39 
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Model 
4-R-7-1-R 
Predetermined 
Counter 





PRODUCTIMETERS 
into your equipment! 


Post-war production, to meet the great backlog of civilian needs, will 
be tremendous . . . and one of the problems confronting American 
industry in supplying consumer markets, will be counting . . . pieces 
or parts, feet or yards, revolutions. Industry is demanding complete 
equipment, without having to add a counting device later on. Specify 
“Productimeters’’ for accuracy, dependability, long service, satisfactory 


performance in automatic counting. 
Wide range of models to choose from. Send now for 
e —a concise ready reference 
Bulletin No. 100 catalog of 100 standard models. 
DURANT MANUFACTURING COMPANY 


1914 N. Buffum Street 114 Orange Street 
Milwaukee 1, Wisconsin Providence 3, R. I. 
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COMPARISO 
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B.C. AMES CO. wattnam.mass. 
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CHACE 


Thermostatic 


BIMETAL 





Each type of Chace bimetal offers 
specific advantages to the designer 
of thermal responsive controls. 
Our engineering department will 
gladly assist you in selecting the 
type bimetal best suited for the 
actuating element of your tem- 
perature responsive device. Chace 
bimetals are uniform and depend- 


able—always. 


Sold in sheets, strips, shapes and 


sub-assemblies to specifications. 


* 


wu. CH ACE co 


a 


Thermostatic Bimetals and Special Alloys 
1609 BEARD AVE + DETROIT 9, MICH. 
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Standardize on Easy-to-Read 


[vEL © BAK } 


Reg. U. S. Pat. Office 
FLAT BORE ENGRAVED STEM 


MIDGET INDUSTRIAL THERMOMETERS 


* ACCURATE —+to within 


a fraction of a degree 


*EASY-TO-READ — 
broad—flat—stripe—mer- 
cury column in a yellow 
stem 


*ECONOMICAL—re- 


placement can be inserted 
on-the-job without diffi- 
culty 


*ARMOR PROTECT- 
ED—+to resist corrosion 


and dirt 


«TWO TYPES — angle 
and sttaight stem 


Urite { or 


BULLETIN 50 











S er ore 


AGCURACY SCIENTIFIC INSTRUMENT GO. 


2903 N. 12th STREET 


PHILADELPHIA 33, PA. 








DILLON 


DINAMOWETER 


Dependably serves the largest and the smallest shops. 








iN INDUSTRY 





SHIPBUILDING 











— thousands of places where testing of 
power, force and weight are essential 





Precision-Built for greatest accuracy. Rug- 
gedly-Built for longest service in all weathers. 


Versatile. Fits practically any mechanical 
setup /Size only 8%" x 64” x 3”. Tests com- 
pleté assemblies or bulky objects. Fully port- 
able — weighs 5 Ibs., 10 oz. Nine capacities 
0-500 te 0-20,000 Ibs. Equipped with 
shackles, and steel case. Priced low. 


Send for complete catalog. Photographs in 
actual use, show wide range. 


W. C. DILLON & CO., Inc. 


5415 WEST HARRISON ST., CHICAGO 44, ILL, U.S.A. 
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an abrasive wheel or hot wire cutter and fire-polished unt 
the edges are smooth, Fig. 39A. 

Reinforced and Tapered Ends.—Sometimes it is neces 
sary to reinforce the end for stoppers. This may be a 
complished as shown in Figs. 39B and 39C. The tube en 
is fused by supporting the glass on rollers and heating th« 
glass sufficiently so that surface tension causes the glas 
to accumulate at the end. This glass is then worked with ; 
round carbon tool, Fig. 39B. The point of contact of the e: 


of the tool is on the cooler side of the glass which makes 


it possible to apply a little force in forming the fuse 
portion. 

Beaded Ends.—Another method for preparing a tube en 
is shown in Fig. 39C. The end of the tube is prepared a 
shown under Fig. 39B. The glass is allowed to cool unt 
rigid. The very tip of the end is then heated in a hot flame 
and shaped as shown in the drawing. The entire bea 
should not be fused in this operation because of the dang 


of greatly restricting the opening. Even under the most 


carefully controlled conditions it is necessary to heat the 
end sufficiently to permit opening of the end with a stand 


ard taper. The tube, however, should not be so heated that 


the square end will be deformed. Heavy ends should be 
carefully annealed after they are completed. 

Curved Ends.—A tube end with a curved edge compara 
ble to test-tube ends is fabricated by fusing the very end « 


the glass just to the point where it can be worked to a 


flared end, Fig. 39D. The glass must not be allowed t 
thicken as was required in preparing the tooled ends dis 
cussed above. 

FLARED ENDS 


Flares on tubing ends have other uses as well as sery 
ing as a finished end. The limitations of the width of the 
flare are determined by the diameter of the tubing. In mak 
ing large flares on small tubing the expedient of expand 
ing the end of the tube to a thick-walled bulb is used, rather 
than attempting to spin out the small diameter tubing tc 
a large heavy-walled flare. The recommended method of 
flare fabrication is as follows: 

1. A strong and truly axial point is drawn on the tube. 
This is important since the non-axial points will cause poor 
and irregular flares. The tube is held by the point in the 
left hand and the outer edge of the end is softened by 
partial fusion. The flat-pointed tube is applied horizontally 
into the end of the tube, by the right hand, with a gentle 
pressure against the side of the tube as it is rotated in a 
clockwise and counter-clockwise movement. The tool is 
gradually swung upward toward the left hand so that the 
flare is gradually worked to the desired form, Fig. 39G. 
The flare is formed, not by heating it entirely as it is made, 
but rather by working it from outer flare edge to the tube 
by heating circular portions of the flare, Pressure on the 
tool is carefully controlled in shaping the glass which must 
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Electronte 


MOISTURE 
REGISTER 





WITH NeW K.2 ELECTRODE 








Here is the all-purpose moisture testing instrument you have 


been waiting for. 


Each button of the electrode is individually spring-cushioned 
to allow maintenance of contact regardless of contour — no 
points to break off or injure surface. 
and can be operated by anyone. 

The same exacting scientific research and precise engineering 
development that have made L-2 
models of Moisture Register the standard in their fields make 
the new model K-2 an accurate, 
famous line. 








Direct yeading 
dial shows mois- 
ture content of: 
Paper in Stacks 
or Rolls 
Cloth in Bolts 
Lumber 
Plaster 
.» and many 
other materials 
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comeus 
aSTRORLNTS 
AND CONTROL 


of moisture 


MAKE YOUR 
OWN €60, TEST 


You can get an accurate CO, reading 
in 30 seconds—and in 3 or 4 minutes 
a complete analysis including draft 


Tests flat, irregular and curved surfaced 
materials in 3 seconds or less 


It is completely portable, 


(lumber) and V-2 (veneer) 


dependable addition to this 
Write today for complete information, 
ing type of material and per cent range 
content you wish to test.— 


Moisture Register Co., Dept. F, 133 North 
Garfield Avenue, Alhambra, California. 


and flue gas temper- 
ature, by this handy, 
accurate Hays Com- 
bustion Test Set. 

Reveals efficiency 
of combustion—tells 
how much money is 
going up the flue. 

A new booklet 
“ABC of CO,” is im- 
portant reading 
permits you to figure 
actual fuel loss. Write 
for it. 


MICHIGAN CITY, INDIANA, U.S.A 


specify- 




















with KESTER Cored Solders 
for Long-Range Performance 


@ In the exacting requirements of equipment for measurement 
and control, as in the aircraft industry, Kester Cored Solders are 
synonymous with rugged dependability and staying power! 
Tested, time and again, under all possible operating conditions, 
Kester solder-bonds hold tight — permanently — against shock, 
vibration, bending, and the contraction and expansion of tem- 
perature extremes. 


@ Kester Cored Solders are virtually mistake-proof and trouble- 
free as well, for the flux-filled cores are scientifically balanced 
with superior alloys — ready to apply in one simple operation 


@ Kester Rosin-Core Solder, for electrical connections, will not 
cause corrosion nor harm insulation. Kester Acid-Core Solder, 
for general work, is an ideal all-purpose solder. 


@ Kester engineers, backed by 47 years of practical experience 
and laboratory research, are at your service any time. They will 
gladly work out any solder problems you may have — and at 
no obligation. 


KESTER SOLDER COMPANY 


4216 Wrightwood Ave., Chicago 39, Illinois 





Eastern Plant: Newark, N. J 
Canadian Plant: Brantford, Ont. 
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.. . With low cost H-B 
Mercury Plunger Relays 


@ Nothing would please us more than an opportunity to prove 
that an H-B Mercury-Plunger Relay can handle any of your 
timing, load or control problems better than they’ve ever been 
handled before and at a surprisingly low cost. 


H-B Mercury-Plunger Relays are long-lived, accurate and 
dependable because arcing is glass-enclosed and they are 
not affected by dust, dirt or corrosion. That is why these relays 
have been winning favor for 7 years with engineers through- 
out the country. They are available for a-c up to 440 volts and 
for d-c up to 250 volts with contact capacities as high as 30 
amperes. Write today, outlining your problems or needs. H-B 
Instrument Company, 2525 No. Broad St., Philadelphia 32, Pa. 


H OOUBLE p 
OIAMOND 


THERMOMETERS +» THERMOSTATS - RELAYS 
THERMO - REGULATORS - HYDROMETERS 





Alnor PYROCON 


... the contact pyrometer for quick accurate 
surface temperatures .. . 


This convenient, all-purpose surface temperature pyrom- 
eter is ideally suited to a variety of industrial plant needs. 
Accurate temperature readings are obtained in a few 
seconds of plastic materials, liquids, oils, and similar 
materials, and of flat or curved, stationary or moving 
surfaces. 

The Pyrocon shock-resisting movement is used with 
any one of eleven types of thermocouples, interchange- 
able without adjustment or re-calibration. Choice of 
rigid or flexible arms, or both, instantly interchangeable. 
Built in several standard ranges, 0-300 deg. F. to 0-1200 
deg. F. Write for Bulletin 3511 giving complete description. 


ILLINOIS TESTING LABORATORIES INC. 


142 WEST HUBBARD STREET 
CHICAGO 10, ILLINOIS 
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be soft enough to be gently shaped at the slightest contact 
of the tool. Increasing the pressure will deform the glass 

On some occasions it is necessary to make wide flares o1 
tube ends. This can best be accomplished as follows: 

1. A truly axial point is drawn on the tube which is i: 
turn closed and blown into a thick-walled bulb, Fig. 39E 

2. The bulb is cut open by fusing the glass from the ti; 
to the maximum diameter of the bulb. This fused glass 
is blown out to a thin-walled bulb, Fig. 39F. The thin glass 
is scraped off and the edge is fire-polished. 

3. The flare is then completed as described above and 
shown in Fig. 39G. 


FLARE SEALING 


The flared end is used in an application where one tube 
is to be sealed within another tube of larger diameter. This 
seal is made by the following procedure: 

1. A point is drawn on one end of the larger tube. The 
other end is opened to a square end with the burner flame, 
Fig. 40A, as was previously described. 

2. A flare with a diameter equivalent to that of the large 
tube is made on the smaller one. The end opposite the flare 
is closed to a round bottom, Fig. 40B. 

3. The flared tube is placed inside the larger tube by sup- 
porting the former with forceps, Fig. 40C. The two edges 
are fused together and the forceps is removed. The seal 
is worked by heating with uniform rotation and blowing 
out the collapsed glass. Important: When the glass at the 
seal is soft, the inner tube will have a tendency to sag and 
must therefore be balanced by clockwise and counter-clock- 
wise motion. Should the inner tube become constricted, it 
can be opened only by applied pressure with a round car- 
bon rod held against the top of this tube. Enlargements 
on the outer tube can be worked to the tube diameter with 
a flat carbon tool. When completed, both tubes should be 


symmetrical, Fig. 40D. The seal is carefully annealed. 
(To be continued) 





Cash for Shop Kinks 


on instrument testing, 
repair, installing, etc. 


This is to remind our readers that Instruments pays 
$5 (or more*) for each shop kink or other time-saving 
and accuracy-promoting idea accepted for publication. 


The following rules must be observed: 


1. Type double-spaced on one side of paper. 
Author’s name and address at top of first 
page (envelopes get lost!) 

2. Diagrams must be in black ink (no blueprints). 


Lettering (if not made with aid of machine) may 
be soft-pencil, to be inked-in by Instruments. 


8. Only professional-grade photos will be ac- 
cepted (preferably 5x7 or 8x10 glossies). 


4. Each contribution to describe ONE method or 
device. An author may send as many as he 
likes. 

5. Mail all entries to Shop Kinks Dep’t of Jnstru- 
ments, 1121 Wolfendale St., Pittsburgh 12, Pa. 


*Five dollars is for textual entry accepted: a greater mini- 
mum is paid for accepted entries including drawings and 
photographs, 


Share Your “Know-how” | 




















NEW DEVELOPMENTS 
IN 


ESCENCE 


BRIGHTNESS AND COLOR OF 
LIGHT-EMITTING SUBSTANCES 
NOW SCIENTIFICALLY CONTROLLED 


New compounds and production methods have 
greatly increased the utility of luminescent materials ‘ 
We have perfected methods of closely controlling 
the characteristics of self-luminous (radioactive ) 
fluorescent, and phosphorescent paints and com 
ponents. We have overcome discoloration, peeling, 
disintegration due to weather, and other problems. 

As a result, we can supply a wide range of green, 
orange, yellow, ivory, and blue materials — scien 
tifically standardized as to brightness, color, and 
shading. 

You can utilize luminescence to facilitate the use 
of your product in the dark — to assure continuous 
light without heat — to give your product an attrac 
tive extra sales feature. 

Our services include product design, application 
of luminescent materials by specialized personnel, 
and production of finished luminous components to 


specifications. We'll welcome a chance to show you 


fy dimemapiaa Darra plata 


what scientific application of luminescence can do 
for your product. Write U.S. Radium Corp., Dept. F, 
535 Pearl Street, New York 7, N. Y. 


PRODUCTS OF U. S. RADIUM 


Luminescent Materials: radioactive, fluorescent, phos- 
phorescent Luminous Dials: radioactive, fluorescent 
Powders: cathode-ray tube, television tube Radium 
Locators: pendants, lenses, buttons, screws, markers 
lonotron Static Eliminators Radioactive Foils (alpha 
ray 10nization sources ) High-accuracy Dials (nonlu- 
minous ) Luminous Reticles and other specialties 
Silhovette Illumination of clocks, watches, instruments 


_f] tt 


[RADIUM 
U 


UP UNITED STATES RADIUM CORPORATION 


MAKERS OF UNDARK* RADIUM LUMINOUS PRODUCTS FOR MORE THAN 30 YEARS 


*Trade-Mark Reg. U. S. Pat. Office 
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WOLLASTON Process 
Wire...So Fine it} 
can be seen only ¥ 
under high 


The Month’s NEW 
INSTRUMENTS 


In this department we report each month new devices for measurement, in 
spection, testing, metering and automatic control—in the form of concise tech- 
nical descriptions. When writing to manufacturers directly, please mention this 
department. Or write to Information Section, Instruments Publishing Company. 
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Variable-capacitance Type 6) hin 
A Aircraft Fuel Gaging System . a 
| New “Pacitor Gauge” is accurate to en squ 
within 3% and is unaffected by changes = . Mei 
in flight attitude, or temperatures. A tric 
Sans —= 
sélected by push buttons. Full scales 
on these ranges at maximum voltage : 
are: 0.0001, 0.001, 0.01, 0.1, and 1.0 in 
“R” units. By using minimum voltage i 
the least sensitive range can be ex- hs 
tended to 20 “R” units for full scale volt 
Indicating instrument proper is said t - < 
be “an electronic device” which meas- “— 
ures currents as low as 0.001 of a pre 
microampere. A _ high-voltage power Cle 
supply with adjustable output from 100 — 
We can draw wire as to 2000 volts d.c. is part of the appa- 
ratus. Safety switches prevent operator ( 
being exposed to required high volt- 
small as | non-electronic principle is utilized in pee Ea types pe units a. em- 
primary elements, namely change of ca- ployed for holding the chemicals to be N 
1 ( of an inch | pacitance when the dielectric changes measured. Illustration shows one of pm 
Oa eT from liquid to air. These primary ele- several arrangements: material holder or § 
100,000 | in diameter ments or “tank units” are in the form and electrodes enclosed in a bell jar fror 
of concentric metallic tubes insulated for evacuation. This is not necessary of ¢ 
“ . : from each other: when tank is full, fuel but often desirable. Equipment is en- ar 
- « « available in Platinum is the dielectric; when tank is empty, closed in two steel cases, each approx. tion 
and some other Metals | air is the dielectric. Measuring circuit 11” wide X 8” high X 8” deep. Appa- star 
includes a a and — ratus operates from 60-cycle 115-volt ity: 
mie pit indicator is a d-c. ratio meter. Elec- ac. supply.— Rowe Radio Researci chai 
00001” is less than 1/30 the tronic components are a single-tube os- par Wie Co., 2422 North Pulaski 0.1¢ 
diameter of the smallest wire cillator generating a frequency of Road, Chicago 39, Ill. outy 
die commercially available 10,000 c.p.s., one a a. — It 1 
E units, power supply and cockpit indica- mea 
Yet our Wollaston Process tor rel state He by standard elec- Accelerometer for Shock unit 
wire (drawn in a silver jacket) trical fittings and may be arranged in Measurements —— 
4 a circuit to meet requirements of any New “Cushioning Meter” is said to pny: 
closely meets your specifica- | type of installation. Accurate totalizing joo. a simple se and dependable te 
tions for diameter, resistance of the readings of — irregularly- means of determinin correct type tc 
es shaped tanks, located in wings and terete pd hi YPEs tem 
and other characteristics. fuselage, is said to be a further advan- ®™ount and distribution of cus! prin ae 
fe tage. The only moving parts are the material to protect any article in ship- rac 
This organization specializes | usual moving parts of the d-c. move- ment. It measures, in standard “ ve vith 
in wire and ribbon of smaller | Ment. in the cockpit indicator.—Sim- the shock experienced by the object — 
° ° monds Aerocessories, Inc., 30 Rockefel- packed. Equipmest consists of a detec- M 
than commercial sizes and ler Plaza, New York City. tor head and an indicator. Detector 0 
closer than commercial toler- ; head contains an electrical mechanism 
ances. Write for List of . . os which responds to shock it experiences. grou 
aa gy Radioactivity Meter Its response is transmitted through 4 \ct 
New “Type RM82 Radioactivity ‘R’ 0 ¢ 
| Meter” is designed for measuring eae 
| directly, extremely weak radiations 
SIGMUND COHN & C0 from small quantities of radioactive 
materials. It will indicate values from 
A 0.000001 to 20.0 “R” units, In spite of a 
/ this exceptionally high sensitivity, it is _ 


44 GOLD STREET NEW YORK7. 
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said to be fully stable and simple to 
operate: experienced or learned per- 
sonnel are not required. It is calibrated 
directly in fractions of “R” units on a 
linear scale of a 4” indicator. It has 
five “R” ranges which are quickly 
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flexible cable to the indicator on which 
it is registered by the energizing of 
neon glow lamps marked to correspond 
to the peak shock expressed in G’s. It 
registers shock in twelve steps covering 
a range of 10 to 100 G’s. Indication is 
accurate to 1G on any step. Indicator 
circuits operate from self-contained 
110-volt 50/60-cycle a-c. power supply. 
In operation, detector head is attached 
to a mock-up of the article to be 
packed. Mock-up is dropped on a hard 
surface and peak shock is read from 
indicator. Lamps on indicator glow 
until a manual reset button is pressed, 
hence operator need not watch an in- 
strument pointer to catch a peak de- 
flection. Indicator and power supply 
are housed in a carrying case with a 
hinged cover and a leather handle. In- 
dicator case is 1642” X11” X 9” and 
weighs 17 lbs.; detector head is 2” 
square X 58” thick; weighs % lb.— 
Meter & Instrument Div., General Elee- 
tric Co., West Lynn, Mass. 





Geiger Counter Tubes 


CORRECTION 


Reference to new types “TA-B1” and 
“TA-B2” (Instruments, Dec. 1945, page 
923): operating range is from 1400 
volts to 2000 volts and reaction time 
is 3 X 10-4 second dead time. Also, in 
ninth line, for “surface as coated .. .” 
read “surface is coated .. .”—Technical 
Associates, 3730 San Fernando Road, 
Glendale 4, Calif. 





Computing Type Pneumatic 
Relay 


New “Type F Totalizer” is a pilot- 
operated pneumatic relay used to add 
or subtract loading pressures received 
from externa! sources. It is said to be 
of great yersatility and is also used as 
a regulator. It requires for its opera- 
tion a source of compressed air at sub- 
stantially constant pressure. Sensitiv- 
ity: device will effect a reproducible 
change in outgoing loading pressure on 
0.1% change in incoming loading when 
output loading pressure is at maximum. 
It may be used in connection with a 
measuring flow element and a power 
unit to regulate fluid flow, temperature, 
pressure, level, speed, or any other 
physical condition that can be trans- 
lated into a loading pressure. When 
used as an element in a control sys- 
tem, totalizer may perform any of the 
following functions: (1) Add or sub- 
tract loading pressures, thereby total- 
izing fuels to a boiler or furnace fired 
with multiple fuels, or setting up the 
flow of auxiliary fuels. (2) Average 
two or more loading pressures, there- 
by indicating air requirements for 
groups of burners or pulverizers. (3) 
Act as a selector for loading. Example, 
to control fan speed on basis of air 
pressure requirements of most-heavily 





GAERTNER 
PRECISION MEASURING INSTRUMENTS 





MICROMETER 
SLIDE 
CATHETOMETER 


for accurate linear 
vertical measurements 


(inch or metrie) 


up to 4” (100mm) range 


reading up to .00005” (.001mm) 


The illustration shows one of our small cathetometers built 
up of a standard micrometer slide, microscope and support. 


Micrometer slides of various ranges and accuracies together 
with microscopes of different types and powers and a variety 
of supports can be furnished as listed in catalog M138. 


These instruments are widely used in Inspection Depart- 
ments and Laboratories and often may take the place of 
more expensive measuring equipment. 


Send for Catalog M-138 


THE 


GAERTNER SCIENTIFIC CORP. 


1211 Wrightwood Ave., Chicago 14, U.S.A. 





loaded of several burners. (4) Respond 
to loading pressures sequentially, as 
when setting up sequence of operation 
of several different burners or fans. 
(5) Produce anticipating or derivative 
action. Used in this manner, totalizer 
may then be applied to overcome effect 
of storage in some control applications. 
(6) Operate as a safety relay. Ex- 
ample, to limit rate of firing of a boil- 
er or furnace to that corresponding to 
maximum induced draft fan capacity. 
(7) Act as a pneumatic stop for dia- 
phragm-operated valves, receiving reg- 
ulators, etc. In some cases it may be 
desirable to limit maximum or min- 
imum opening of valves or dampers 


under automatic control without in- 
terfering with ability to move these 
valves through their entire range 


under manual control. (8) Invert load- 


ing pressures: transmit a loading pres- 
sure moving in the direction opposite 
the change in loading received from 
external sources.—Hagan Corporation, 
Hagan Building, Pittsburgh, Pa. 


UHF Vacuum Thermocouples 


New “Type U” vacuum thermocou- 
ples make possible measurements, at 
ultra-high radio frequencies, of cur- 
rents and voltages; was designed spe- 
cifically for this purpose. Construction 
features giving Maximum accuracy at 
ultra-high frequencies are: (1) Use of 
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in gages using air as a measuring medium. 


Several dimensions can be gaged simultaneously. 








PRECISION 


— with MINIMUM 
Human Influence 

and NO 

Marring of the Surface 


meets certain precision requirements better than any other method = 
of gaging. It includes many advantages heretofore not available. 


This Federal Metricator Gage System reduces human influence 
to a higher degree than any other method; it locates the gaging 
head precisely. It has extremely high magnification. * The scale 
measures direct as well as compares dimensions. * Therefore, 
practical for selective inspection and Quality Control. * Only 
one master required. * Plugs are interchangeable without chang- 


ing scale. * Tolerance maintained regardless of plug wear. 


Rugged, fast and simplest to install. Write for details to an 2® New 
Hlonta . Or 
Cleve; me Avond, Fice 
FEDERAL PRODUCTS CORPORATION bere. nig, Collage’ Ait. « fon, 
ier SPolis  ;'8°tforg  * Green” 
1144 EDDY STREET PROVIDENCE 1,8. 1. New’ outee + "4l28 Angeic, °, Hourtes 
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GAGING 
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heater wires of extremely small diam- 
eter, and of non-magnetic composition; 
inductance and skin effect is thereby 
minimized. (2) Bringing out of heater 
and couple leads at opposite ends of 
glass bulb and keeping couple at right 
angles to heater; thus capacitive and 
mutual inductive coupling between 
heater and couple are minimized. (3) 
Use of an insulating bead between 
heater and couple; except for an ex- 
tremely small capacitance through the 
bead, couple circuit is electrically iso- 
lated from heater circuit. (4) Reduc- 
tion of length of heater and lead-in 
wires: complete length of the loop form- 
ing this circuit is only 14”, giving it 
an extremely low residual inductance 
and capacitance. Electrical efficiency of 
new thermocouples is said to be such 
that inexpensive (ten to fifteen-dollar 
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class) millivoltmeters which are suffi- 
ciently accurate for UHF work, may be 
used.—Field Electrical Instrument Co., 
109 East 184th St., New York 53, N. Y. 





Hygroscopic-color Labels 


New “Hygrolabels” are small sensi- 
tized labels (smaller than a postage 
stamp) which change color with hu- 
midity. Color change is distinct, defi- 
nite, and reversible—being a brilliant 
blue-green when dry, and pink when 
humidity causes mold, mildew, corro- 
sion, rust, etc. “Hygrolabels” are fur- 
nished in the form of self-adhering la- 
bels supplied in roll and strip form 
upon a protective backing. Individual 
labels may be placed on, in, or between 
sheets of, the material to be checked. 
By removing the label from the pro- 


tective backing it may be affixed 
any surface. By leaving the protect 
backing in place the label may 
placed into any powdered, granula 
or flaked material without contamin 
ing the product.—Eljay Enterpri: 
P. O. Box 891, Newark 1, N. J. 





Flow-type Conductivity Cell 

New “Type J” positive-flow type c: 
developed for use with maker’s elect 
lytic conductivity controllers and 
corders, consists basically of a tubu 


eo 





t 


glass conductivity cell with concentric 
cylindrical platinum electrodes, and a 
continuous-duty stainless steel centri- 
fugal pump. Unit is enclosed in a 
hinged steel case, is adapted for mount- 
ing either on outside wall of a tank, o: 
on a remote instrument panel. Connec- 
tion to liquid under test is made wit! 
38” o.d. Saron or metal tubing. It is 
said that with this type of conductivity 
cell accurate measurements can _ be 
made even with rapidly-changing con- 
centrations since forced circulation 
minimizes lag. Design is said to per- 
mit use of a cell of high cell constant 
where liquid is a good conductor—ne 

essary in making accurate measure- 
ments in highly-conductive solutions 
Since only part that must be immersed 
is a short length of small gage meta 
or plastic tubing, breakage of cells by 
moving parts in the tank itself is 
minimized. In conjunction with severa 
small valves, a single “Type J” flow 
cell can be used to maintain a chech 
on the contents of a number of tanks 
—Industrial Instruments, Inc., 17 P: 

lock Avenue, Jersey City 5, N. J. 


Tube Tester 
New Mutual Conductance Tub: 
Tester is said to be “so revolutionar 
that it will start a new trend in tu 
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testing methods.” A tube under test is 
compared with the standard rated mi- 
eromho value for that tube. Colored 


zones on the dial coincide with the mi- | 
eromho rating or percent of mutual | 


conductance, indicating that the tube | 


is good, fair, doubtful or definitely 


bad. Maker declares that new tester | 


reproduces more completely than ever 
before the actual conditions under 


which a tube functions in a radio set. | 
Another feature is a new switching | 


arrangement: 
that, even though numerous combina- 
tions are possible, very few switches 


circuit is so arranged | 


require moving to test any one tube. | 


Many tubes can be tested in “normal” 
position without moving any of the 
nine tube circuit switches. Ten push 
button switches 
switches of six positions each provide 
a multitude of combinations in tube 
element and circuit selection. A tube 
chart is provided for quickly identify- 
ing the tube and setting the controls. 


and nine rotating | 


An automatic reset button returns all | 
switches to normal when test is com- | 


pleted, rendering the tester instantly 
ready for a new test. Case is plywood 
with heavy fabricord covering, corners 
trimmed in leather; cover is remov- 
able. Over-all size is 15%” X 916” X 
6%4".—Simpson Electric Co., 5216 Kin- 
zie St., Austin Sta., Chicago, Illinois. 





High-voltage Disconnect Switch 


New high-voltage disconnect switch, 
completély enclosed in a 6” X 41%” X 
4” iron box, is used to automatically | 
eliminating 


disconnect _ static bars 





when machine to which bars are ap- 
plied is stopped by operator, where 
static-eliminating applicators on a 
group of machines are fed from one 
central high-voltage power unit. It is 
ntended for use especially where ma- 
chine is stopped by a manually-oper- 
ated throw-off device. In photograph, 
witch box cover has been removed to 
show operating parts. Switch is open. 
Shaft 8 represents throw-off shaft of 
nachine; 7 represents operating fittings 
upplied by customer. Throw-off shaft 8 
s all the way to right and spring 5 has 
ulled Bakelite operating rod 4 all the 
vay to right, thus rotating short arm 
f switch blade 2 to right and opening 
ng arm of blade up all the way to 
on cover, grounding the blade. Bake- 
te operating shaft 4 moves back and 
forth through porcelain bushings 6. 

hen throw-off shaft moves to left, 

ring 5 moves Bakelite shaft to left 

til switch blade 2 makes contact with 
st 3 


KeS up overtravel of throw-off mech- 


and switch is closed. Spring 5 | 


nism. High-voltage cables are brought | 
_through a porcelain bushing in back | 
box and fastened back of brass | 


urled nut terminals. Live 


terminal | 





INSTRUMENTS YOU CAN 





AFFORD (OMY: 


.»-on everyday jobs 


INEXPENSIVE 






EASILY REPAIRED 
IN CASE OF MISUSE 


Hundreds of production line testing 
jobs and field investigations, in addi- 
tion to laboratory tests require depend- 
able instruments of a type that don’t 
have to be kept under lock and key 
because of their extreme delicacy and 
high cost. Shallcross answers this need 
with many types of 


BRIDGES — DECADE BOXES 
RESISTANCE STANDARDS 
DECADE POTENTIOMETERS 


HIGH-VOLTAGE TEST EQUIPMENT, etc. 


These instruments are accurate for 


every commercial and laboratory need 
up to the point of the most exacting 


WRITE FOR BULLETINS research in pure physics. They are 


Bulletin 810, Shallcross Resistance 
Standards 
Bulletin 825, Resistance Decades 
Bulletin D-1, Bridges 
Bulletin LRT, Low Resistance Test Sets 
Bulletin G, Electrical Measuring 
Apparatus for schools and colleges 


rugged, easy to operate and decidedly 
moderate in price. In case of misuse, 
they can quickly be repaired to full 
efficiency by any reasonably competent 
individual without the expense and 
delay of returning them to the factory. 


SHALLCROSS MFG. CO.,DEPT. IS-16, Collingdale, Pa. 


Electrical Measuring Ap- 
paratus « AKRA-OHM Re- 


sistors «Precision Switches 


¢ Electronic Engineering 
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> Proper furnace control demands ab- 
solute accuracy from the control devices. 
Beck Mechanisms provide it. Driven by 
a special motor, the armature of which 
revolves at less than 100 rpm, they offer 
all the advantages of slow-speed, yet 
move the valve from full-open to full- 
close at any speed suitable to the proc- 
ess. Non-mechanical magnetic braking 
eliminates coasting and the use of full 
instrument sensitivity is possible without 
“hunting.” The large diameter motor 
shaft turns on oil-sealed ball bearings, 
to function unfailingly in either cold or 
hot locations. The motor can be stalled 


without damage to the mechanism and 





provides many new 
advantages in automatic 
valve control. 


the stalled motor will not overheat. The 
unique features of this mechanism assure 
continuous Operation at maximum sen- 


sitivity without need for adjustment. 


For the convenience of the operator 
the valve may be positioned quickly by 
use of a hand wheel (A) and electric 
operation by hand is possible by means 
of a switch (B). No need to run back 
and forth to the instrument room when 
starting or testing the furnace. 


Write for engineering information. 


BECK MECHANISMS 


for precise automatic control 


HAROLD BECK COMPANY, 3642 North Second Street, Philadelphia 40, Pa. 


is metallically connected to switch post; 
the other, connected to switch blade, 
feeds the static eliminating applicator. 
Switch may also be arranged to operate 
from a solenoid, actuated through a re- 
lay or from a push-button station.— 
The Simeco Company, 4929 York Road, 
Philadelphia, Penna. 





Hand Tachometers 


New models of precision hand tach- 
ometers operate on centrifugal prin- 
ciple, cover a 1-to-40 range of speeds 
in five ranges selected by a knurled 
ring. The four models are: “Model A,” 
80 to 12,000 r.p.m.; “B,” 45 to 18,000 
r.p.m.; “C” 60 to 24,000; and “D,” 120 
to 48,000 r.p.m. It is thus possible to 
obtain the speed of generators, combus- 
tion engines, belts, elevators, trans- 
mission pulleys, power plants, textile 
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machines, pumps, lathes, etc. It is said 
that these tachometers gain their ex- 
treme precision from the fact that each 
dial is individually calibrated for each 
instrument, so that speeds of revolving 
shafts can be measured as close as 1 
r.p.m. In “Model A,” the hand reads 
to 1 r.p.m. and fractions may be esti- 
mated. In the 100-to-400 range each 
graduation shows five revolutions; in 
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300-to-1200, ten; in 1000-to-4000, fift 
in 3000-to-12,000, one hundred. Atta 
ments are provided to give feet ; 
minute.—George Scherr, Co., 200 ] 


fayette St., New York 12, N. Y. 








Small Electric Furnace With 
Balanced Stepless Control 


New “Mighty Midget” has inside « 
mensions of only 3” X 3” X 3”; O.] 
84%” KX 10%” X 8%"; is said to repr 
sent a complete departure from a 





cepted laboratory and small-unit pro 
duction furnace standardss It is 
equipped with built-in automatic con 
trol said to maintain any desired tem 
perature in the furnace range (200°F. 
to 1750°F.) with “accuracy of high- 
priced large-capacity production fur- 
naces.” Extremely low operating costs 
are said to be experienced as a result 
of precision control which balances 
power input to heat demand. Furnace 
operates on 110 a.c. with current con- 
sumption of 500 watts. Integral in 
corporation of maker’s balanced step- 
less control into basic furnace design 
produces a compact unit; eliminates 
additional investment of controllers 
and extra mounting panels, wiring, etc. 
Among features: all-steel construction ; 
multi-insulation; high-temperature al- 
loy elements; indicator light, and indi- 
cating pyrometer. New control features 
of “Mighty Midget” are also being 
added to a number of maker’s large? 
furnaces.—K. H. Huppert Co., 6830 
Cottage Grove Avenue, Chicago 37, 
Illinois. 





Accelerometer for Shock 
Measurements 


New “G Meter” is so designed as to 
read value of maximum intensity of 
shock, even though maximum is of ex- 
tremely short duration. Equipment con- 
sists of two parts: “G Meter” itself 
which is subjected to the shock, and 
electronically-operated indicating mech- 
anism. Indications are provided by 
means of a series of lights which rep- 
resent gradations of shock. Thus, for 
a given impact, the number of lights 
glowing represents the maximum in- 
stantaneous shock experienced by the 
“G Meter”. Equipment may be used to 
determine the shock involved due to 
vibration even at relatively high fre- 
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Burlington Panel Instruments are designed and built to give 


dependable service with 
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PROBLEMS 
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guaranteed accuracy. They are 


available in a complete line of AC or DC Ammeters, Volt- 
meters, Milliammeters, and Microammeters. The wide selection 


of sizes and case styles offer instruments that are ideal for 
your particular application. 


Write today for full details — our engineers will recom- 
mend the precision Burlington Instruments required to solve 


your instrument problems. 


BURLINGTON INSTRUMENT CO. 
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ULATORS ¢ AUTOMATIC SYNCHRO- 
NIZERS ¢ FREQUENCY 


206 Fourth St., BURLINGTON, IOWA 





INSTRUMENTS ¢ VOLTAGE REG 





REGULATORS 
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quencies, or for determine*’ .n of sho 
| transmitted to various components 
| any moving mechanism. [in vibrati 
| tests, actual shock may be determin: 
| in addition to usual practice of measu 
| ing only amplitude and frequency. T! 
shock experienced by any part of a c: 
| or plane may readily be determine 
In studies of packaging of material 
“G Meter” is securely incorporated ji 
a mock-up of the article whose packin 
is to be tested. Size and weight ar 
adjusted to simulate the article itself 
This mock-up is then wrapped; com 
pleted package is dropped a known dis 
tance and reading obtained is a direct 
indication of shock transmitted throug] 
package. If desired, shock transmitted 
may be correlated to total shock ad 
ministered, and degree of shock insula 
tion of particular package calculated 
Different types of packing may then 
be investigated and compared. Since th« 








degree of shock which safely can bk 
tolerated varies for different commodi 
ties, range of instrument supplied is 
in accordance with the particular re 
quirements. — Frederic D. Schottland 
82-62 Grenfell Ave., Kew Gardens, N. Y 





Edge-penetrator Hardness Tester 


for Screw Threads 

New application of cemented car- 
bides to hardness testing is announced. 
For a number of years solid Carboloy 
balls have been used in Brinell ma- 
chines, particularly for checking hard- 
ness in higher ranges. In new applica- 
tion, the use of Carboloy cemented 
carbide permits checking of compara- 
tive hardness inside small bores. Ac 
tual application is checking of hard- 
ness of threads in castellated aircraft 
engine nuts. Carbide is~-‘“‘edge” pene- 
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Fig. 2. 


trator mounted in a C-extension arm 
on a Rockwell machine (Fig. 1). It 
has an obtuse angle with a 0.010” 
radius at edge (see insert). Modified 
“C” shaped steel holder is attached to 
the Rockwell machine as shown in Fig. 
2. This arrangement enables carbide 
edge to contact internal threads of nuts 
being checked. Conventional Rockwell 


scales cannot be used, of course. Read- | 
ings obtained are relative; scale used | 


is based on readings taken 


from | 


checks of acceptable and non-accept- | 
able threads. Use of a Carboloy edge | 
penetrator prevents indenting or nick- | 


ing of the testing’ edge, as would be the 
case if steel were used in a similar 
manner. — Pratt & Whitney Aircraft 
Div. United Aircraft Corp., East Hart- 
ford, Conn. 





Fractional-hp. Universal Motors 


New “V Series” of fractional-horse- | 
power universal motors, for continuous | 


service as in some instruments, are de- 





signed for optimum cooling with maxi- 
mum power output, by means of a 
ten-bladed fan and open laminated con- 
struction. “VC” type motors are rated 
at 125 volts a.c. or d.c., have an output 
of 1/100 hp. at approx. 7500 r.p.m., are 
non-reversing, with clockwise rotation 
of shaft at fan end. With.a %” stack, 
“VC” motor has an over-all length of 


8-21/32”, and is approx. 2%” in diam- | 


eter. On standard motors, shaft at fan | 


end is fitted with a 15/32” pulley. (Spe- 
cial shafts or pinions may be supplied.) 


“VD” motors are rated at 125 volts | 
a.c. or d.c. and have an output of 1/30 | 


hp. at 7500 r.p.m. With a 1” stack, over- 





































FEATURING PRECISION PRODUCTION 
WITH TRUE ECONOMY... 


TANCOR is justly proud of its ability to meet all specialized 
transformer needs. At STANCOR, the combination of superior 
engineering skill and a long record of difficult and complex manufac- 
turing problems successfully solved, unite to guarantee the produc- 
tion of transformers unexcelled in durability, service and economy. 


Every individual specification that comes to STANCOR receives 
individualized attention and study . . . persistently and practically 
devoted to the ideal of ““more performance per dollar.” 

Competent laboratory and sales engineering facilities are avail- 
able NOW to meet your most exacting transformer specifications. 


STANCOR 


STANDARD TRANSFORMER CORPORATION 
1500 NORTH HALSTED STREET CHICAGO 22, ILLINOIS 
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Type S-12 is 
8°x9"'x18" 


} X On on field work—into the air 
—wherever you go, the Hathaway S$-12 is the 


compact, 


performance - perfected 


instrument 


for geophysical work, field testing, and avia- 


tion flight testing... 


as accurate as your lab- 


oratory Oscillograph, as easy to take with you 


as your hat! 


Ten channels: 


Galvanometers available covering 


wide range of characteristics: Daylight loading of 6-inch 
paper or film: Recording speeds quickly adjustable: 


Automatic record 


numbering: 


controls convenient on top panel. 


length control: 
Simultaneous viewing and recording: All 


Automatic record 


Hathaway Instru- 


ment Company, Denver 10, Colorado. 
Write for complete Bulletin data. 
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all length is 45s” and diam. approx. 3”. 
Other specifications are similar to the 
“VC.” Lead wires on “V Series” motors 
are 20# B. & S. Ga., 8” long, plastic 
insulated. In addition to special output 
shafts, other optional features include 
a radio interference capacitor, and 
mountings for a variety of installa- 
tions.—Lear, Inc., 110 N. Jonia Ave., 
N.W., Grand Rapids 3, Mich. 


Timing Contactor 


New timing contactor was developed 
for testing electrically-operated mech- 
isms such as solenoids, relays, etc., par- 
ticularly where break-down or life tests 
are desired, but has numerous other 
uses. It consists of a synchronous mo- 
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tor (available in various speeds) and 
two Micro Switches operated by a cam 
disk fastened to the motor shaft. It can 
be operated continuously for an indefi- 
nite time without attention. By using 
disks with various numbers of cams, 


and motors of various speeds, the n 
ber of makes and breaks per minut: 
practically unlimited. Although 
unit is particularly valuable for 
tests, it can also be used where conta 
are to be opened and closed regula: 
Terminals are provided for easy w 
connections, and two _ switches 
standard equipment so that two te 
can be run at the same time. The co. 
ter, for short runs, is optional. The u 
is portable, and may be plugged in ar 
where. It has no tubes, and no int: 
mediate contactors are necessary. 
items are mounted on a steel back pl: : 
and come enclosed in a 9” X 12” > 
sheet metal case finished in black wri 
kle enamel.— B/W Controller Cor; 
Birmingham, Mich. 


Proportional Current Input 
Controller 
New electric type automatic tempe: 
ature controller combines in one case a 


proportional current input controlle 
and a recorder. Designed to provid 


RAAT AE 


eis aint. 


get bs. 
a . 


extremely accurate control of electric- 
ally-heated furnaces and ovens, new 
instrument provides on-and-off type 
control with advantages of propor- 
tioning control. A rotating cam inter- 
rupts the flow of current to heating 
coil or coils, duration being determined 
by departure of controlled temperature 
from control point—The Bristol Com- 
pany, Waterbury 91, Conn. 





Light Source for Ultra-high-speed 
Photography 
New “Microflash” is a light source 


for photographic exposures of the order 
of two microseconds. Originally de- 


signed for war use in development and 
test of new types of ammunition, new 
stroboscopic instrument has many ap- 
plications in industry to provide both 
knowledge and a record of mechanical 
phenomena occurring in a very small 
fraction of a second. It consists of a 
power supply, which charges a capaci- 
tor to a high voltage, and means for 
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Yes, one Lifetime block outlasts 60 steel blocks or 20 chrome blocks. 
DoALL Lifetime blocks were primarily designed for use in the shop. They are 
extremely wear resistant and practically unbreakable, 
By using Lifetime blocks your gaging costs will be reduced to one-twenty-sixth 
that of the best steel blocks obtainable. 
Lifetime blocks also are time savers. Being acid resistant and corrosion proof, you 
don’t waste any time greasing and cleaning them. 
Unlike all other blocks, Lifetime blocks can stand heat up to 500°F. without being 


affected in dimensions, flatness and wringability. 
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WE CAN DO 
FOR YOU 


THE 


> TELEOPTIC 


COMPANY 


Pacina, Wisconsin 


PRECISION PARTS, ASSEMBLIES, AND TIMING MECHANISMS 


THE TELEOPTIC COMPANY, 1265 Mound Ave., Racine, Wisconsin y, 5 
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PLASTIC RADIO DIALS combine the beauty 
of radiant color with the utility of perfect 
light transmission. 


The possibilities of design, size, shape and 
color combination are limitless. 

Whether your problem is dials, or any of 
hundreds of allied applications, let Hopp 
artists and engineers ‘sit in” on your design- 
ing problem. 


Send us your blueprints or samples for quotation. 


HE HOPP PRESS, INC. 


460 WEST 34th STREET, NEW YORK 1, N. 
ESTABLISHED 1893 
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discharging capacitor through a spx 

gas-filled lamp designed to dissi; 

most of the energy in about two mi 
seconds, producing an intense, extre: 
ly short flash. Flash may be trip 
by a make or break contact, by 

electrical impulse, or by a microph 

which picks up a sound impulse f: 
the phenomenon to be photograp! 
The microphone is supplied, and 

amplifier and gain control are built 

Ordinary film and camera equipm 
can be used with the ‘“Microflas 
Lamp and power supply are mount 
in separate metal cases, which lock { 
gether in a single unit for transport 
tion. Over-all dimensions (assemb|: 
24%" X 18%" K 11%"; net weight 

lbs.—General Radio Co., Cambridge . 
Mass. 





Instruments for Simplifying 
Centering Problems 

(1) New “Opti-Locator,” an optic 

device for use in centering and measu 

ing problems on all types of machir 








Fig. 1. 





| - * es 
Fig. 2 


tools, is 5” long X %” O.D.; is pack- 
aged ina 1%” X 5%” plastic container. 
Instrument is removable from the ma- 
chine for chucking tools without alter- 
ing machine adjustment and has an 
accuracy of 0.0001” in visually center- 
ing. It is designed and constructed to 
be used on any machine tool with either 


























INDUSTRIAL USES 


BURGESS 
BATTERIES 


RECOGNIZED BY THEIR 
STRIPES * REMEMBERED 





Despite rising material and labor costs, and the 
upward price trend on many products, you can still 
get Conant rectifiers at pre-war prices. 


BY THEIR SERVICE 


There’s a Conant Instrument Rectifier for every 
need. Conant’s 4 basic assemblies in 3 series 
(500, 160 and 160-C) can serve over go percent of all 
instrument rectifier requirements. 


) a wie, | NE W 
Vy « Ik : 
! aa wn 7 Other Great CONANT Developments 


, WRITE TODAY FOR 


. 
| 
. 


BALAC —for applications that involve the balanced 
bridge principle in AC operation. 


UNI-SCALE —the rectifier assembly that completely 
eliminates temperature variations. 








METERS 
& INSTRUMENTS 


. .. for Electrical, Industrial, : 

and Electronic applications. er ‘ i 
An extensive line of Standard and 
Special types of Voltmeters, Am- ; Get thea B a 5 K . 
meters, Micro-Ammeters, Ohm- 
meters, Freq. Meters, Bridges “Instrument Rectifiers and Rectifier 


* Mee erate Temannen } Type Instruments,” by H. B. Conant. 

Relays, etc. wane it's “‘must”’ reading for every user of 

Many special values of instrument rectifiers. Send 25c to 
cover handling and mailing to 


unusual interest. | t~ : 

ay _ 
: Initiument Rectifrers 
ELECTRICAL LABORATORIES 


FLECTRO-TECH : 6500 © STREET, LINCOLN 5, NEBRASKA, U. S. A. 


£ é si ni 
cCynymerl Ce 
Vesey St., New York 7, New York 2017 Grand Ave., Kansas City 8, Mo. 1526 Ivy St., Denver, Colo. 
ST. NEW YORK 13 E. Gay St., Columbus, Ohio 1212 Camp St., Dallas 2, Texos 4214 Country Club Dr., Long Beach7,Cal, 
600 S$. Michigan Ave., Chicago 5, lil. 378 Bovlevard N. E., Atlanta, Ga. Export Div., 89 Broad St., N.Y. 4, N.Y. 
235 Harmon Pi., Minneapolis 3, Minn. 4018 Greer Ave., St. Lovis, Mo. 50 Yarmouth Rd., Toronto, Canada 
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4 
E To test 
E over-all 


- performance | 


@ This unit, generating its own 
frequency or synchronized from an 
external source, will be found in- 
valuable in many fields. FM, AM 
and Television Broadcasting— 
Telephone and Telegraph Commu- 
nications— Manufacture of Trans- 
mitting and Receiving Equipment 
and Parts. 








@ Many addi‘ional functions will 
recommend it for use in school and 
college research projects and in 
scientific laboratories. 

a a a 
For additional information write: 
Electronics Department, 
General Electric Company, 
Syracuse, New York. 


Electronic Measuring Instruments 


GENERAL && ELECTRIC 
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Bodine Type K motor with built-in 
spur gear speed reducer. It is de- 
signed for instruments and re- 
mote control apparatus, Available 
—synchronous and nonsynchronous, 
1/750 hp. to 1/2000 hp. Reducer 
speeds from 300 rpm to | rpm. 


TYPICAL APPLICATION 
Bodine Type K Synchronous Spur 
Gear Speed Reducer Motor used 
in the Foxboro Cyclelog Con- 
troller—a deferred action-type of 
elapsed time-temperature contro/ 
instrument. 








BODINE 


FRACTIONAL 
HORSEPOWER 


Motor-driven precision instru- 
ments require extremely depend- 
able motors. The selection of the 
correct motor for the instrument 
is also of great importance. 


That is why Bodine fractional 
horsepower motors are specified 
by so many instrument makers 
who require a motor drive. The 
40 years of Bodine small motor 
manufacture has resulted in mo- 
tors of superior performance—and 
the availability of Bodine tech- 
nical aid eliminates guesswork in 
motor selection. This service is 
offered to you without obligation. 
Bodine 
Ohio St., Chicago 12, Illinois. 


MOTORS 


Electric Co., 2244 W. 
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| gage block for simplifying inspectior 


| vertical or horizontal spindle and i; 
| porates the following construction 


tures: Standard %” hardened sg'«, 
shank for ease of chucking with st 
ard collets, tapers, or other adapt: 
%” tubular body pivoted to shan} 
two ball bearings and adjustable Ja 
ally by means of a fine threaded “! 
up” screw; optical assembly tube cay 
be locked at the desired focal distanc 
Scribe lines, punch pricks or ot 
marks on work are enlarged by 
viewed through lenses clamped 
spring pressure to the upper pz: 
faces and the images are refract 
through prism and viewed from side a 
normal distance. 

(2) Accessory used to increase utility 
of “Opti-Locator” is a “Datum Block” 
providing hairlines by which the opt 
cal locator can be aligned to any fi 
ished edge. It centers vee blocks and 
similar fixtures and can be applied with 


@ = 


problems, as well as determining 
zero point for measuring. Block is « 
hardened and ground tool steel, having 
cylindrical sides and measuring 1% 

long and 1” O.D. Three surfaces, all in 
different planes, are scribed for sight 

ing with “Opti-Locator.” One hairlin 
is on top surface in plane of shoulde: 





stop; another on end surface in plane 
of working surface, These two permit 
use of device in either horizontal o1 
vertical positions for locating edges. A 
third hairline, on working surface cen 
trally located between cylindrical sides, 
accurately splits distance between faces 
of vee block.— The Benton Co., 351 
South LaBrea Ave., Los Angeles 3/ 
Calif. 





Fluxmeter for Small Gaps 


New “Gauss Meter” simplifies meas 
urement of flux of permanent magnets 
and d-c. electromagnets; is especially 


| useful for checking flux gradients in ai: 








gaps and for determining direction, as 
well as density, of flux in leakage paths 
and air gaps. Utilizing a moving-mag 
net rotor at the end of an exploring 
prod, this hand-held miniature instru- 
ment permits flux to be measured at 
what amounts to a single point in 
either the air gap or iron structure. 
(Later measurement is accomplished by 
drilling a 0.090” hole in the iron and 
inserting the prod in this hole to check 
“H” in the iron.) Extremely small area 
of sensitivity at end of exploring prod 
allows instrument to be used in obtain- 
ing detailed analysis of flux distribution. 
Since it does not depend upon voltages 
induced in a movable search coil, it is 
somewhat easier to use than the ballis- 
tic type fluxmeter and permits more 
thorough investigation of magnetic 


| structures. “Gauss Meter” is contained 


| in a 2” round Textolite case with a hol- 
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Vocus... CRANKLESS 
MODEL C-2 MEGOHMER Peimancnt Magnet 


INSULATION TESTER i 
LOUD SPEAKERS 


From 2 oz. to over 30 Ibs... . and from start 
to finish .. . Arnold manufactures better Alnico 
permanent magnets for loud speakers. They 
ole Murohv meh ellie] *)(-Miclmel Mah alilelimels)eliiaelieuly 
and include the proposed Radio Manufac- 
turers Association standard speaker magnets 


Test Potential to 600 Volts DC. Ranges to . . 
1000 megohms with two or three additional in Anker ¥: 
ohm ranges in each instrument. Long mirror 
scales, hand drown, individually calibrated, 
with more scale divisions for superior read- 
ability and split hair accuracy. Automatically 
} decreasing test potential protects equipment 
ermit | of low resistance value. 


al o1 5 Truly a Precision Instrument 


es. A 
» cen WRITE FOR BULLETIN 445 


sides, 
faces HERMAN H. = 
j COMPANY, INC. 


his 5 Ae io het aa A yelp ie aaa 


8S 56 
NEW YORK. N.Y 
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~~ The speaker magnets illustrated above are rep- 


Pack 


resentative, yet are just one type of permanent 


magnets described in the new 24-page Arnold 


sac eee 


bulletin, ‘Permanent Magnets for Industry.” 


WRITE TODAY on your company letterhead 


m\ 
FOR THIS NEW BULLETIN 


DIALS - PANELS - PLATES 


made to your precise engineer- ‘oe 
ing specifications in etched £ fO"5 
2 


metals and finishes. aa 
: S/ THE ARNOLD ENGINEERING (OMPANY 


147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 
Specialists in the manufacture of 


f id | | . 
METAL ETCHING CO. | a ALNICO PERMANENT MAGNETS 


21-03 44th AVE. 
LONG ISLAND CITY, NEW YORK 
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Only PALMER 
Gives All Three 


Easy “Red - Reading - 
Mercury’ Column 


1. 
2. 
2. 


@ Many safeguards assure accuracy 
and dependability in Palmer Ther- 
mometers. One is illustrated above. 
The operator is checking size of bore 
and diameter of tube with a special 
microscope. Tests like these insure 
every industry that Palmer Industrial, 
Laboratory, Dial and Recording Ther- 
mometers serve faithfully and well. 
Their unfailing dependability make 
them the choice of engineers all over 





Extreme accuracy as- 
sured by modern test- 
ing. 
Long life due to quality 
workmanship and mate- 
rials. 





low bronze exploring prod extending 
from the back. For instrument work, 
prods 0.075” diam. and 1%” long are 
furnished; for use with larger appara- 
tus, prods 5” long by 9.090” diam. are 
used. Indication of flux density in gauss 
is given on a 260° concentric scale; 
full-scale ranges of 100, 500, 1000, 2500, 
and 5000 gauss are available. Among 
industrial applications: Checking flux 
density and distribution in electric in- 
struments, measuring flux in are blowout 
chutes and contactor blowouts, produc- 
tion testing of permanent magnets, and 
checking electromagnets and relay coils. 
Educational application: to complement 
popular iron-filings method of showing 
flux distribution about a magnet. Since 
instrument indicates both direction and 
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the world. 


- 


strength of flux, it gives data needed 
for plotting lines of equal strength 
about the magnet, as well as for deter- 
mining flux pattern.—Meter & Jnstru- 
ment Div., General Electric Co., Lynn, 


Mass. 





Insulation Test Set 


New “Type RD” insulation test set 
was designed for testing breakdown 
voltage of materials and components. 
It has a continuous duty rating of 50 
kv. d-c. at 10 milliamperes. It may also 
deliver up to 50 kilovolts peak, a-c. 
Output voltages are continuously va- 
riable by a “Variac,” and are divided 
into three ranges, 0-10 kv., 0-25 kv., 
and 0-50 kv. Full 315° rotation of the 





“Variac” is employed for each range o/ 
output. Output voltage is measured 
directly in the output circuit with a 4’ 
scale instrument accurate to 2%. 
Safety features include range-switch- 
ing interleck, oil-immersed 50 kv. filte: 
capacitor shorting switch interlocked 
with rear door, electrically-operated 
power cut-off switch also interlocked 
with the rear door. A repeating chime 
gives continuous audible warning that 
high voltage is being generated and a 
red indicator light simultaneously gives 
visual indication. To insure adequate 
protection for components, current 
limiting devices are provided in both 
a-c. and d-c. circuits, while an adjust- 
able overload relay is provided in out- 
put circuit. A main line circuit break- 
er protects primary circuit. Cabinet is 
80” X 30” X 24” deep, gray crackle fin 
ish; total weight of 700 Ibs. net. Oper 
ation is from 115-volt 60-cycle supply; 

wer consumption is 1 kw. — Radio 
Dasdleienent Labs, 362 Atlantic Ave., 
Brooklyn 2, N. Y. 








Megohm Meter 


New “Model 1500 Megohm Meter” is 
a portable instrument with a range 
from 400,000 ohms to 100,000 megohms 
in five ranges on single-scale 4” indica- 
tor. It is said to have unusual stability 
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and also exceptional protection against 
atmospheric conditions where precise 
testing is required. Accuracy is within 
5% at any position on all ranges. 
Weighing 8 lbs., “Model 1500” may be 
employed in laboratories or on produc- 
tion lines where it is necessary to meas- 
ure and test in widely scattered Joca- 
tions. Among applications: measuring 
leakage resistance of insulation mate- 
rials, coaxial cables, wiring harness, 
motor and transformer windings. On 
production checking of resistors, range 
may be extended below 400K by the 
increment method. “Model 1500” is also 
recommended for determination of 
moisture content of wood, paper board, 
plastics, textiles, ete. Data on stability: 
a change in line voltage from 90 to 130 
volts produces a change of less than 3% 
in reading at mid-scale. Single zero 
reset adjustment is provided for all 
ranges and drift after initial warm-up 
period is claimed to be substantially 
zero. Efficiently guarded on all ranges 
to prevent distortion of readings due to 
atmospheric conditions. Extreme safety 
measures prevent danger of shock to 
operator. Accuracy guaranteed better 
than 5% on all ranges at all points on 
scale. Line voltage: 115 volts, 60 cycles. 
Available for immediate delivery with- 
out priorities—Meter Div., Communi- 
cation Measurements Laboratory, 120 
Greenwich St., New York 6, N.Y. 





Adjustable Voltage Rectifiers 


New rectifiers having the d-c. out- 
put voltage variable from zero to full 
voltage can be connected to any speci- 
fied a-c. power line and deliver direct 
current which is suitable for nearly all 
industrial or laboratory applications. 





Control of the d-c. voltage is obtained 
by knob on front panel. Voltage regu- 
lation is said to be exceptionally good, 
owing to the use of adjustable voitage 
transformers and mercury-vapor recti- 
fier tubes. Tubes are mounted outside 
main housing to provide proper cooling 
and freedom from arc-back; and are 
protected by a perforated metal grille. 
Rectifiers can be supplied with or with- 
out filtering in the direct current. A 
few suggested applications are: (1) 
production testing of d-c, motors, elec- 
tromagnets, etc.; (2) use in electrical 
repair shops as a universal d-c. supply; 
(3) universal d-c. supply for labora- 
tory work such as energizing spectro- 
graphic, arcs operating variable-speed 
motors, testing, etc.—Mellaphone Corp., 
Rochester 2, N. Y. 


WEAR RESISTANT 





NON-CORROSIVE 
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Illuminated Magnifier 

New “Model 1946” two-tube fluores- 
cent indirect daylighted 5” dia. magni- 
fying lens unit is equipped with plastic 
under-face protecting lens, reflectors, 
tubes, etc., from grit, oil and other 
damaging materials. It can be mount- 
ed before machine tools as a guard for 











INCORPORATED 
6421 RAVENSWOOD AVE., CHICAGO 26 
MANUFACTURING METALLURGISTS 


operator’s face and eyes; can be used 
for all inspection purposes, either re- 
ceiving, production or final check, where 
a good spot light and moderate magni- 
fication is needed and where compara- 
tors, etc., are either not needed or their 
expense not justified. It comes equipped 
with two 6-watt 9” daylight fluorescent 
tubes, transparent plastic underface, 
and eight feet of rubber-covered con- 
necting cord, etc., ready to install and 
use. Starters are in the head, where 
they can be easily serviced, yet out of 
harm’s way. Snap switch is on top, 
handy to the operator. A small spirit 
level, mounted on head just in front of 
lens, enables operator to adjust lens to 
same level as inspected work. Ballasts 
are in a small metal base container, 
fully sealed in against moisture, etc., 
by having container completely filled 
with black insulating compound. Be- 
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IS YOUR PRODUCT PROTECTED FROM 
“SHIPPING SHOCK?’ 


BE SURE... CHECK YOUR PACKING SYSTEMS 
WITH THE G-E CUSHIONING METER 


ECONOMICAL—without damaging expensive equip- 
ment, it provides a simple means of determining the 
protection against shock afforded by your packing 
systems. 

EASY TO OPERATE—requires no adjustment during 
measurement. Ascientific means of determining whether 
your product is safeguarded against ‘“‘shipping shock.”’ 
SELF-CONTAINED—in one easily portable case. 
Operates from any a-c 110-volt, 50/60-cycle outlet. 
Also useful for determining the shocks to which equip- 
ment is subjected in service. Write for Leaflet GEA- 
4472. Apparatus Dept., General Electric Company, 
Schenectady 5, N. Y. 


GENERAL “% ELECTRIC 








N-Y-Tcan put a finger on your 


— * 
—~ 2 fs * 





and mechanical suitability ! 


The N-Y-T Sample Department has demonstrated its ability to 
continuously supply advanced transformer, choke and filter 
designs for most electrical and electronic needs. in every 
instance, all requirements are fulfilled efficiently, and econom- 
ically. Let us take care of any samples you may need for new 
equipment being designed. Address inquiries to Dept. R 


NEW YORK TRANSFORMER CO. . 
62 WILLIAMS STREET, NEW YORK 5, N. Y. 
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tween this base and the lens are : 
flexible arms 16” in length, permit 
adjustability in all directions.—La 
more Sales Co., P.O. Box, 1234, 
Louis 1, Mo. 





Ait Pressure Regulator 
New “H-10” regulator, designed p 


marily for manual loading service jy 


conjunction with pneumatic industr.| 





instruments, is said to combine “a high 


degree of sensitivity with rocklike 


stability and freedom from ‘drift’ er- 
rors.” On dead-end service, new regu- 
lator can be adjusted to hold any ai: 
pressure from 0 to 25 Ibs./in.? con- 
stant within 0.05 lb. regardless of vi 
bration or upstream pressure varia- 
tion. Sensitivity and stability are said 
to be due to large-area nylon-inserted 
Neoprene diaphragm and to floating 
design of plug and seat: no guiding 
surface where dirt accumulation might 
become a source of friction. It is 
suited for mounting inside an instru- 
ment case or on a separately mounted 
panel. Body and spring housing are of 
forged brass. Plug and seats are high- 
ly-polished stainless steel. All other 
steel parts are cadmium-plated. New 
regulator is provided with large 
knurled plastic knob and fine-thread 
screw requiring six or more turns for 
full range adjustment. Threaded 
spring housing and two lock nuts per- 
mit flush mounting on any thickness 
of panel up to 1”. Body tappings can 
be had in either %” or %” standard 
pipe threads. Finish is dull . black 
enamel, Size, 3” diameter X 4%” over- 
all height.—Conoflow Corp., 2100 Arch 
St., Philadelphia 3, Penna. 





Torque Wrench 


New “Model 1600” torque wrench is 
an extra-large heavy-duty wrench with 
a torque range from 700 to 1600 
in/lbs., and a %” standard drive. 
Previous “Model 600” has been changed 











engi 


Pre T aay Teel ope eae 








STORRS OPN AR 





ice in 


is 
ith 
100 
ve. 
ed 














" AMTHOR Dead Weight 
Pressure Gauge TESTER 





Modern design and construction puts 
this rugged precision instrument in 
a grade above the ordinary dead- 
weight testers. 


Made in eight ranges, to 3000 Ibs. 
maximum, 


We guarantee 1/10 of 1 percent ac- 
curacy in each range. 


The Type 452 is designed for sim- 
plicity and compactness. It incorpo- 
rates the newest refinements and 
improvements. Adapters and tools 
are supplied, as well as either car- 
rying case or protecting cover. 


Immediate and intelligent at- 
tention will be given to your 
inquiries on all industrial 
speed measurement problems. 


Drop us a line today. 


Amthor Testing Instrument Co., Inc. 
49a Van Sinderen Ave. Brooklyn, N. Y. 














PY RO oticat DYROMETER 
SAVE TIME AND 
MONEY! 


By using es xt a self- 
contained, DIRECT 
READING, § sturdy 
unit made to stand 
rough use. It is abso- 
lutely accurate and 
dependable, and quick- 
ly pays for itself. 
Unique construction 
enables operator to 
rapidly determine tem- 
perature even on 
minute spots, fast 
moving objects, or 
smallest stream; no 
correction charts, no 
oo nage no main- 
tenan nse. Spe 
cial FOUNDRY 
TYPE” and “Univer- 


have, in addition to 
erga calibrated 
range, correc- 
tion A determin- 
ing TRUE SPOUT 
and POURING TEM- 
PERATUR of mol- 
ten iron and steel 
when measured in the 


open. 
Stock ranges 1400° F. to 5000° F. 
a on PYRO Optical, Radiation, Surface 
Immersion Pyrometers on request. 


THE P PYROMETER nSTRUREST 60. 
Plant & 


103-107 LAFAYETTE ST., aud YORK, WN. Y. 
hag ag aly nel per H 
Meter Company Limited 


Deminion Fiow 
Toronte and Montreal 
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TEST OSCILLATOR 
Model 640 


A compete “standard type” oscil- 
lator for all general purpose work. 
Has full range direct reading dial 
from 100 KC up to 30 megacycles. 
No skips or harmonics calibrated. 
All ranges are fundamental fre- 
quencies. 

Push Button selection of all 
ranges makes speedy and accurate 
operation possible. 

Glass Enclosed Dial—prevents 
dust and avoids possibility of dam- 
age to pointer. 

Two Circuit Attenuator pro- 
vides variable ratio and also vernier 
control. 

Has Powerful Signal output 
which may be used either as pure 
R.F. or Modulated R.F. The A.F. 
voltage is available for external use. 
Carrier is modulated at approxi- 


mately 30%. 


Accuracy Guaranteed to \/, 

1% on all ranges. Operates from 
110 volt 60 cycles. Uses three tubes 
(rectifier, oscillator and modulator). 








The Jackson “‘Service Lab” 


Back again, when steel is more plenti- 
ful—Jackson Service Labs, assembling 
in one handy unit your choice of 
standard sized Jackson instruments! 
Watch for them. 











JACKSON 


Fine Elechical Testing Instiuments 


JACKSON ELECTRICAL INSTRUMENT COMPANY, DAYTON, OHIO 
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100 KC FREQUENCY 
STANDARD CRYSTAL 


. .. Designed to withstand severe 
shock and vibration. A crystal 
so precisely finished that it has 
less than 15 cycles drift from 
-50C to +85C*. (If oscillator or 
circuit 1s furnished, an accuracy 
of 3-5 cycles can be obtained) 

special solder bead sup- 
ports a tensile load of 9,000 
Ibs. per square inch. Crystalab 
engineered to meet the most rig- 
id operating requirements. 
*Also available in frequencies from 
80.86 to 200 KC. 


Write Dept. 1.R. for comprehensive 
catalogue **Selectronic Crystals’ and 
facilities booklet “Crystalab Solves 
@ Problem" 





we CRYSTAL RESEARCH LABORATORIES 


ABORA . AN MAIN ff $a YN 





WHAT do you need 
in a PYROMETER 


SENSITIVITY RESISTANCE 
DURABILITY SIMPLICITY 


Engelhard Direct Deflection Indicators have all these features . . . Accurate sensi- 
tivity to the most minute voltage variations due to suspension type construction . . . 
High resistance per millivolt and no appreciable error when used with thermocouples 
of different resistances and on connecting leads of consi 
erable length . . . Sturdy construction, adapted to use under 
severe conditions without danger . . . So simple that instant 
readings may be made directly in either millivolts or tem- 
peratures by someone unfamiliar with the principles of pyrom- 
etry . . . On kilns or furnace installations, where “spot 
readings” are desirable—the Engelhard Rotary Switch permits 
separate readings from many points. 








Write for 
Catalog 


PORTABLE 
MODEL P-1 
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CHARLES ENGELHARD, INCORPORATED 
80 CHESTNUT ST. NEWARK, NEW JERSEY 
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to “Model 750” with a torque 1 

of 100 to 750 in./lbs., and a %” st 
ard drive. Both these new mode! 
well as others, have passed all A 
tests, which include accuracy, 
test, oil and water immersion, heat |), 
cold. All moving parts pertaining 
torque control feature are now | 
bearing. Variance due to a varia 
friction load is said to have been 
tirely eliminated. Overtightening is 
possible: once set, wrench automa - 
ally breaks when predetermined tor. vu. 
has been reached. Operator insta: 
sets torque by turning guide to desi 
micrometer reading on barrel. B«th 
head and handle are now made of 
heat-treated aluminum.—JO Mfg. 
South Gate, Calif. 





Tungsten Carbide Thread 
Plug Gages 

New series of standard and spec.a! 
tungsten carbide thread plug gages is 
announced. All popular standard sizes 
are carried in stock; other standa 
sizes are available for quick delive: 
“extra good service” on semi-standard 
and special gages. Owing to extreme 
hardness of tungsten carbide, no wea 
allowance is necessary.—The Sheffield 
Corporation, Dayton 1, Ohio. 





Cold-cathode Point-of-light 
Tube for Recorders 


New “Type R-1130” modulator glow 
tube of crater type provides high-i: 
tensity point-of-light source for recor: 
ing instrument applications, such ; 
oscillograph timing 
markers, strob: 
scopic devices, seis 
mic recorders, ph: 
toelectric counte's 
and for facsim:| 
and sound-on-film 
recording. New 
tube, usually ope 
ated by the sing) 
ended output stag: 
of a push-pull am 
plifier, provides a 
modulated point 
of-light source by 
means of a hollow 
cathode producing 
high ionization de: 
sity which may b: 
viewed in depth. 
Current through 
the tube varies linearly with the signa! 
voltage regardless of changes in tub: 
impedance. Light output-current cha: 
acteristics produce good average light 
response. Bulbs are selected to minimiz: 
distortion in the optical path. Useful 
life is extended through use of mica 
baffles to reduce bulb blackening. In a 
typical facsimile receiver, for example 
light output of tube is focused throug! 
a baffle with a sharp rectangular open 
ing to produce a spot of light 0.0072 
high and 0.0104” wide on a drum rotat 
ing at 90 r.p.m. Scanning movement is 
0.0104” per revolution. “Type R-1130” 
is supplied in a T-9 bulb with interme- 
diate shell octal base and may be oper. 
ated in any position. Providing a useful 
light range between 3500 and 6500 Ang 
strom units, it will respond to fre 
quencies between 15 and 15,000 c.p.s. 
Rated at 135 volts d-c. with currents 
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” st 
dels, a RUBICON “SPOTLIGHT” 
a GALVANOMETERS ow... a compact 
ning i 
w | * s 
- audio signal source for 
een 
gis 
oma : 
te ahoratory and production 
stan tly 
desired 
. Both ; ' 
ade of est applications 
0. ( 
ad 
Specia) 
Ages 1S 
A sizes RUBICON MULTIPLE REFLECTION GALVA- 
andard NOMETERS are available with sensitivities as 
livery; high as 5 X 10-10 amp. or 1 X 10-6 volt per 
undard z mm. scale division and with periods as short as 
‘treme Be 1 second. The scales are 100 mm. long and are 
wear a remarkably proportional. 
ve ffield z Hundreds of these sturdy self-contained galva- 

¢ nometers are in daily use in leading educational 

and industrial establishments for precision 

a measurements by both the null and the deflec- 
ht Fi tion methods. Described in Bulletin 320. 

' RUBICON COMPANY 

glow ELECTRICAL INSTRUMENT MAKERS 

_ n y Ridge Ave. at 35th St., Philadelphia 32, Pa. 
cor: 3 
th a ? 
iming q 
trobo- 3 
, SCis- Hi 
, pho- i 
nters 
simile 


at output impedances of 500 or 5000 ohms. 


> ~| INSTRUMENT 
oper- Fi 


The distortion at maximum output is less than 2% over 


a 
ngle- i . all. 
stage a . . ‘ 
am- | 0 n The built-in attenuator features an arbitrary scale of 1 
es a to 10 units. 


The Type MR-1000 operates from a standard source of 
110 volts, 60 cycles. 


im t- i 
2 by ; 


low 


The T MR-1000 i f audio fre- 
MICROMILLS em EAte ipadading tp vo 55 MEW of signal castgy 
'- film 
| 
| 








ond The case, panel and subchassis are 14” aluminum. A re- 
y be movable ventilator panel at the top permits easy tube re- 
_. placement. 

u Ps . . . . * . . 
mal d Using a new type of oscillating amplifier circuit, this 
bube unit maintains an output frequency of 1000 cycles at 
a plus or minus 1 cps over 24 hours and will operate con- 
=. tinuously for 720 hours with a variation of less than 
eful 4 cps. 

nica 

na OPERATION »>—The MR-1000 serves to replace tuning forks 
ple, and offers a source of audio test energy for bridges, etc., and 
ugh can be substituted in existing test positions without wiring 
en changes. The MR-1000 can be furnished at frequencies other 
72” | than 1000 cps at slight additional cost. 

a SIZE:—61,” deep x 53/4,” high x 91/4,” Jong. 

30" | WEIGHT :—131 Ibs. 

ne- | PRICE :—$149.00 f.0.b. Chicago. . . . Guaranteed 2 years. 

er- 

ful 

:. | #. BP. GALLIEN | | TELEVISO PRODUCTS CO. 

re- » LOS ANGELES 13, CALIF. | 

a Seine tetnenent Gedtemnt —~ Toss cnt Guat | 7466 IRVING PARK ROAD CHICAGO 34, ILLINOIS 
its 
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INSTRUMENTS FOR INDUSTRY 


Are YOU ready for a 


New Year of Production? 





With the coming of 1946, the wheels of 
industry have the GO-AHEAD signal. In- 
struments to Indicate and Record Tem- 
perature, Pressure and Humidity will be 
greatly in demand to meet the needs 
of research and production. 


WEKSLER is now able to promptly «fill 
your requirements for all types of Ther- 
mometers, Hydrometers, Hygrometers, 
Psychrometers and Gauges — for use 
wherever Temperature, Pressure and Hu- 
midity is a factor in the Laboratory or 
Factory. 








ranging from 5 to 35 ma., it requires a 
starting voltage of 170 d-c. maximum. 
—Industrial Electronics Div., Sylvania 
Electric Products Inc., Boston, Mass. 





Remotely-operated Frequency- 


controlled Switches 


New Stevens-Arnold Switches are 
frequency-controlled tuned relays, suit- 
ed for remote-control applications with 
either wire or radio as the carrier 
medium. In the radio application, 
switches are sufficiently sensitive so 
that when made on special order they 
can be controlled from either a crystal 
detector or vacuum-tube type receiver. 
Response time is said to be “a small 
fraction of a second.” Each switch is 
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Your inquiries are earnestly solicited. 


Prompt reply assured. 


=a ag cr 


WEKSLER THERMOMETER CORP. 
52-56 West Houston Street 
NEW YORK 12. NEW YORK 





adjusted at factory to accept a selected 
band of frequencies in 20-to-800-c.p.s 
range and to reject all others. In other 
words, one switch might be controlled 
by the 50-to-60-cycle band, another by 
the 65-to-75-cycle band, another by 80- 
to-95, and so on up. When two or 
more switches are connected together, 
combination provides a means: of se- 
lective switching by a choice of fre- 
quency bands. The 20-to-800 range is 
adequate for control of many separate 
switches on a single carrier circuit and, 
by combining the frequency bands in 
a coded sequence, any number of selec- 
tive switching operations can be ob- 
tained. Frequency selection is obtained 
by using vibrating-reed principle. Her- 
metic sealing and other design features 


are said to make the switches mainte 
nance-free. Ratings of 1 to 10 amper¢s, 
115-volt a-c., are available. Size shown 
in illustration is 2-amp. 115-volt and 
measures 3” X 4”X5”. Seven binding 
posts are supplied. One set of binding 
posts is for the selected-frequency a.c 
required to control the switch; another 
set is for auxiliary power to operate 
the switch; remaining three are the 
switch terminals, this being a single- 
pole double-throw model. — Stevens 
Arnold Co., 22 Elkins St., South Bos- 
ton, Mass. 





Battery Eliminator 


New “A3V Electrox” battery elimin- 
ator is said to have widespread com- 
mercial and industrial applications 





Connected with 110-volt 60-cycle light- 
ing circuit, it delivers a smooth, noise- 
less d-c. output of 3 volts, 150 milli- 
amperes. Unit is small: transformer, 
choke, capacitor and rectifier being en- 
closed in a metal can housing 3” high 
xX 2%” diam. Experience has shown 
that the copper-oxide rectifier, prop- 
erly used, will last indefinitely.—Elec- 
trox Div., Schauer Machine Co., 2055A 
Reading Rd., Cincinnati, 2, Ohio. 





Screw Type Iron Cores 


New screw type molded iron cores 
are said to offer many engineering and 
constructional advantages by their be- 
ing threaded: (1) No brass core screw 
is necessary for their adjustment; (2) 
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there is no metal in field of coil; (3) 
cores themselves are not grounded; 
considerably higher Q results; (4) 
smaller assemblies are readily possible 
because overall length of coil and screw 
type core is less than that of conven- 
tional core, machine screw and bush- 
ing; (5) smaller cans can be used; (6) 
threaded coil forms are unnecessary in 
many eases: instead, “C” clips extend- 
ing through slots in coil forms can be 
used to contact core threads; (7) de- 
sign of i-f. and dual i-f. transformers 
for AM and FM is greatly facilitated 
because screw cores may be tuned from 
one end of transformer can by placing 
coils side by side; (8) antenna, r-f. 
and oscillator coils for each band of 
multi-band sets become small and com- 
pact by use of screw cores and may be 
mounted in groups for each band.— 
Stackpole Carbon Co., St. Marys, 


Penna. 





UHF Triode 


New “TUF-20” triode developed es- 
pecially for the ultra-high frequency 
field features ““Nonex”’ glass and a tan- 
talum plate, will operate at full rat- 
ings up to 250 Mc. and at reduced 
Res Nein £2 ratings for higher 
frequencies. It is 
designed primarily 
for mobile applica- 
tion, for which its 
internal structure 
thas been engi- 
neered. Instant- 
lighting thoriated 
filament permits 
power conservation 
during stand-by 
periods yet can be 
brought quickly up 
to maximum oper- 
ating temperature 
whenever desired. 
Tube characteris- 
tics: Size, 3%” 
overall height by 
1%” max. diam; 
Micalex octal base, 
with grid and plate 
; <i connections 
brought out 
through top of tube; Grid to plate ca- 
pacitance, 3.6 mmfd; Grid to filament 
capacitance, 1.8 mmfd; plate to fila- 
ment capacitance, 0.095 mmfd; Ampli- 
fication factor, 10; Filament 6.3 volts 
ac. or d.c. at 2.75 amps; Maximum 
plate power, 750 volts at 0.075 amps; 
Plate dissipation, 20 watts. Typical op- 
eration: Plate volts, 750; Plate current, 
75 milliamperes; Grid voltage, minus 
150 volts; Maximum d-c. grid current, 
20 milliamperes; Approximate driving 
power, 1.5 to 2.5 watts; Approximate 
carrier output, 40 watts (at 115 Mc.). 
—Taylor Tubes, Inc., 2312 Wabansia 
Avenue, Chicago, Illinois. 


i, 








Pilot Light Assemblies 


New “Series PL-849” pilot light as- 
semblies feature a built-in resistor 
(patent pending) as an integral ele- 
ment of the assembly. Resistor enables 
direct connection to 115-volt circuits. 
Ratings for the resistor are available 
as follows: 100,000 ohms for bright 
glow; 200,000 for dimmer glow; 270,- 
000 ohms for 220-volt circuits. New 
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method eliminates possibility of short 
circuits occurring through accidental 
contact, since resistor is completely en- 
closed; contact spring and resistor are 
one sub-assembly within the unit. Units 
are approx. 2-3/16” 11/16” over-all. 
Housing is of molded Bakelite; plastic 
jewel cap permits visibility of glow 





from all angles. Where space in front 
of panel permits, a longer jewel cap 
is available, giving added illumination. 
Jewel cap may be had in a choice of 









THEY GAVE 
“OSCARS” 


ee Torque Wrenches 
would win highest honors . . . for out- 
standing performance .. . for perma- 
nent accuracy .. . for dependability 
and long tool life .. . and for the de- 
velopment of the Sensory Wrench 
with “Reflex Torque Control’’—a 
truly great contribution to modern 
manufacturing. 

Industry's recognition of P. A. STUR- 
TEVANT CO's achievements has made 
this firm the world’s largest manufac- 
turer of Torque Wrenches. 


WRITE FOR BULLETIN NO.SW13 


pa /SiurevanT /co. 


ADDISON (QUALITY) ILLINOIS 


THE WORLD’S LARGEST MANUFACTURERS OF TORQUE WRENCHES 


seven colors. Units are made to house 
neon NE-51 bulbs giving penetrating 
glow, consuming less current, and pro- 
viding longer life. Radio panel bulbs 
such 47, 44, etc., may also be used. All 
bulbs are removable from front of 
panel. Terminals are especially rugged; 
cannot turn and will not short. Screw 
type or soldering type terminals may 
be had.—Dial Light Co. of America, 
Inc., 900 Broadway, New York 8, N. Y. 


Interval Timer 


New automatic timer provides a 
range from 1 to 120 seconds in incre- 
ments of one second. Timing accuracy 
is better than 5%. Unit is housed in 
slope-front steel cabinet with crackle 
finish. Two dials are provided for time 
selection: one calibrated in single sec- 
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Keeps an eye on EFFICIENCY! 


One sure guide to efficiency is knowing just how your machines 
are performing. There'll be no guesswork when you're using 






















Corbin Industrial Tachometers! 

Ruggedly built, Corbin Tachom- 
eters embody a_ cross-balanced, 
centrifugal governor . . . are sensitive 
without oscillation . . . positive and 
long lasting. They réquire no lubri- 
cation, and are unaffected by tem- 
perature or vibration . . . can be 
calibrated to RPM, tons per hour, 
bottles per hour, minutes drying 
time, sheets per minute — in short, 
to meet practically every industrial 
requirement. 

Call on us for prompt, complete 
information on Tachometers. They 
are available in standard hand types, 
or can be engineered to meet your 
special requirements. 

No guesswork when you use a 
Corbin Tachometer. 


onds; the other in 10-second ste 
Dials control tap switches. These sn: 
positioning step-switches assure rep 
ducible control, with exact vaiues 
resistance inserted in circuit at ea. 
position. A pilot light, toggle on-of 
switch and push-switch, are included. 4 
double receptacle permits timing two 
circuits simultaneously. Contacts are 













normally wired s-p.d-t. with doub 

break and are rated at 25-amp 32-volt 
d.c., 25 amp. 125-volt a-c. and 10-am)). ed 
230-volt a.c. Contacts can be wire: a 
d-p.d-t. at correspondingly lower rat ¥ 
ing. Cabinet size is 8” x 8” X 8”. Tube 
used is a 2050 thyratron. High-accu- 
racy resistors are said to assure pre 
cise timing. Timing is independent of 
time the tripping push button is de 
pressed. Dial switch is provided with a 
position for continuous circuit closure. 
—Electronic Controls, Inc., 44 Summer 
Avenue, Newark 4, New Jersey. 
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New cast-iron thermocouple protect- 
ing tubes are said to meet advanced 
requirements of chemical, metallurgical 
and die-casting industries. Their wall 4 
thickness is uniform within +1/32” 4 
and surface finishes are better than 
those of previous models. Tubes are 
cast with both ends open, permitting a 
positive support for core at each end. 
One end is closed with a cast iron plug, ; 
welded in-place with a cast iron filler 4 
rod, the opposite end being threaded 
for a 1” standard pipe. Inside diamete: k 
is 18/16”; O.D. 1%”; wall thickness 
9/32”; minimum top thickness 9/32’ ; 
weight 4.5 lbs.—Brown Instrument Co. 
4482 Wayne Ave., Philadelphia 44, Pa 


. Thermocouple Tubes . 


ann REFLECTORS 


FOR TELEVISION, 


ELECTRONIC, OPTICAL, 
and SCIENTIFIC APPARATUS 








Double-unit Full-wave CuO 
Rectifier 


New full-wave copper oxide rectifier, 
rated at either 12 volts a.c. and 50 
milliamperes d.c., or 6 volts a.c. and 
100 milliamperes d.c. has been added to 


@ EXCEPTIONAL REFLECTIVITY 
@ WILL NOT TARNISH 
@ OPAQUE OR SEMI-TRANSPARENT 
@ HEAT RESISTANT 

@ PROMPT SERVICE 

We invite your inquiries. Samples and 
quotations will be submitted promptly. 
Let Zenith help solve your Mirror and Reflector problems! 


LABORATORY, = 
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x 
High precision OPTICAL PARTS 


for Research, Development 
or Production. 


. 
PARABOLIC or SPHERICAL 
Mirrors. 
* . 
LENSES, PRISMS or related 
components for your 
visual, photographic 
or electronic 
requirements. 
* 
Natural or Synthetic 
CRYSTAL OPTICS. 
” 
Complete optical 
INSTRUMENTS. 
= 
Vacuum Coating of 
Optical Parts. 


John Unertl Optical Co. 


8551-3555 East Street 
Pittsburgh 14, Penna. 














Cgutporse- 
BIMETAL-ELEMENT 


THERMOMETERS 





@ Easy To Read Dials 

®@ Only One Moving Part 

®@ Rugged All Metal Construction 
@ Extreme Sensitivity 

®@ High Over-range Protection 

® Low Cost—No Maintenance 
@©2,3 & 6” Dial Sizes 


EQUIPOISE CONTROLS 


342 MADISON AVENUE 
NEW YORK 17, N. Y. 
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New Low Rates 


FOR 


Air Express 


HERE'S HOW LITTLE IT COSTS 


AIR 
MILES 














Over 40 Ibs. 

Certs per Ib. 

$1.00 | $1.00} $1.00) $1.23 3.07 
1.02} 1.18; 2.30] 3.68 9.21 
1.07 | 1.42) 3.64] 6.14 15.35 
1.17] 1.98) 7.68) 12.28 30.70 
145 | 3.53} 17.65 | 28.24 70.61 


1.47 18.42 | 29.47 


2 Ibs. | 5 Ibs. | 25 Ibs.| 40 Ibs. 























































Another drastic cut in Air Express rates now makes this high speed 
transportation more important to American business and industry 
than ever before! 

Where, in the whole economy of business, do you get so much for 
‘your transportation dollar: 


SAME DAY delivery between many airport towns and cities as far as 
1,000 miles apart. (Less than 6 hours by air.) 


SPECIAL HANDLING. Special pick-up and delivery (no extra cost) 
promotes speed of Air Express delivery. 


GOES EVERYWHERE. In addition to 375 airport communities, Air 
Express goes by rapid air-rail schedules to 23,000 other important 
points in this country. Service direct by air to and from scores of 
foreign countries in planes of American manufacture and reliability 
giving American service, flying the American Flag! 


WRITE TODAY for “Jig Saw Puzzle.” It contains illuminating facts 
to help you solve many a shipping problem. Air Express Division, 


Railway Express Agency, 230 Park Avenue, New York 17. Or ask 


for it at any Airline or Express office. 


GETS THERE FIRST 


Phone AIR EXPRESS DIVISION, RAILWAY EXPRESS AGENCY 
Representing the AIRLINES of the United States 
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heen he) SEE Rp this next page 


We have serviced industries’ needs for Ther- 
mometers the past forty years. 

We've learned a lot during these war years 
besides . . . it’s built into the instruments we 
are now producing. 

One on our list INDUSTRIAL THERMOMETERS 


THE PHILADELPHIA THERMOMETER CO. 


6th & Cayuga Sts.— Phila. 40, Pa. 
“Philadelphia's Oldest Thermometer Manufacturer” 


For dependable, trouble-free service in test sets, instruments, and similar 
electronic applications, use Electrox Rectifiers, made by one of the oldest 
manufacturers of dry disk rectifiers. Finest quality, full and half wave low 
capacity copper oxide rectifier units; each unit inspected, tested, guar- 
anteed right. Ask your parts supplier for Electrox Rectifiers. If he 
cannot yet supply you, send us 
his name and ask for descriptive 
‘Si Bulletin 446. 
\\ 
ox. 


; ee 
¥ 15! ) : 
“f 
‘ 
~ 












2055 Reading Rd. - Cincinnati 2, Ohio 
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line of “Coprox” rectifiers. It is 
ally a double unit of maker’s “M 4, 
CX-4D4-F23” redesigned to ha: dic 
much greater capacity than ori; 
version. Single unit is now rated é 
volts a-c. and 50 milliamperes d-c. 
tinuous. It mounts on a single sc 

is fully enclosed and completely s 
with a special plastic compound. !’» 
soldered lead wires prevent overheat 
ing during assembly.— Bradley L 
ratories, Inc., 82 Meadow Street, Ney, 
Haven 10, Conn. 


u 





One-watt Resistor With Axia 


Leads 


New “Akra-Ohm Type 188” fixed 
wire-wound resistor is said to meet the 
need for a small, close-tolerance unit 





rated at 1 watt with maximum resist 
ance of 1 megohm and having axial 
leads for mounting by leads on stand- 
ard terminal strips. Unit is 1-3/16” 
long X %” diameter. Axial leads, 3” 
long, of #20 tinned copper wire, per- 
mit use of resistors in original equip- 
ment or as replacements. Standard tol- 
erance +1%; up to +0.1% on special 
order. New unit supplements previous 
axial-lead “Type 181-A” rated at 0.3 
watt and having a maximum resistance 
of 150,000 ohms.—Shalleross Mfg. Co., 
Jackson & Pusey Avenues, Collingdale, 
Penna. 





Ultra-high-speed Relay 


New “Millisec Relay” is a hermetic- 
ally-sealed sensitive relay capable of 
speeds up to 1000 operations per sec- 





ond by reason of new basic design of 
moving elements. In illustration, cut- 
away reveals glass envelope which sur- 
rounds all moving parts and protects 
them from moisture, dust or corrosive 


| fumes. This new type of construction, 


| 





is said to make sensitivities down to 
0.5 milliwatt possible. Ratings up to 
5 amperes can be obtained. Closing 
time can be less than one millisecond. 
Outside dimensions of the 115-volt a-c. 
l-ampere rating are 3” high and 1%’ 
base diameter. — Stevens-Arnold Co., 
Inc., 22 Elkins St., South Boston, 
Mass. 
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Because of the bakelite-insulated metal-clad 
MINERALIG HT resistance element, these CLAROSTAT SERIES 
go tee MMR RESISTORS in actual operation are... 


Lamp ...for 
Fluorescent 
Analysis 





Equips you 
with an extra ~ 
pair of eyes... 
extends your area 
of observation. 


MINERALIGHT provides a fresh ap- 
proach to difficult laboratory problems. 
Makes quick, accurate determinations of 
materials undetectable by ordinary 
chemical or physical methods. 

































EVERY LABORATORY 

NEEDS A MINERALIGHT! 
Available in 5 Laboratory Models . . . 110 V. 
A.C., 50-60 Cycles. Write for the free 4 color 
catalogue and bulletin on: ‘The Ultra-Violet 
Lamp in Scientific Research.’’ Dept. INS. 








“PRODUCTS, Inc. 


SANTA MONICA BLVD. - LOS ANGELES 27, CALIF 




















TIME SWITCHES 


TRIPLE POLE 
DOUBLE POLE 
SINGLE POLE 


All three types can be furnished with 


wees _. — from 20 TO 200 
e 


PROCESS TIMERS 


INTERVAL TIMERS, of yey 
. are furnished in two 

One is reset by hand (manual); pss 

resets itself, automatically. Both types 

can be provided for practi any 

of time, er ‘adjustable from zero 

maximum SYNCHR CHRONOUS, 

SELF-STAR NG "MOTORS. 


* 
SIGNAL TIMERS 


Used ym ef for starting and stop- 


“4 ~¥ A see gy. signals, etc 
munici 
aoe of ad snag ol over Se “ 
Sunday Holiday 
od pit Meaaa Control. 
* 


Write for Information 


AUTOMATIC ELECTRIC MFG. CO. 


MANKATO, MINNESOTA 


Terminal Lug Metal Mounting Lug — 
Metal Jacket Wire Winding on Bakelite Strip 


Molded Bakelite Insulation 





Here’s where we go on record: 


*Clarostat Series MMR bakelite-insulated metal-clad resistors 
are definitely COOLER than any other similar types, SIZE FOR 
SIZE; or putting it another way, these resistors will DISSIPATE 
MORE POWER for the same temperature rise, SIZE FOR SIZE. 

That's our statement. We invite your own tests. Sample on 
request if you write on your business letterhead. Also detailed 
literature. 


CLAROSTAT MFG. CO., Inc. - 285-7 N. Gth St., Brooklyn, N.Y 
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Instrument Societies 


1.S.A. Sections which have ratified 
the Constitution 





CHICAGO 

The scheduled speaker, Dr. H. B. 
Hawkins, Vibration Engineer, of Bell 
Aireraft, was unable to attend the reg- 
ular meeting of the Chicago Section of 
The Instrument Society of America, 
held December 3rd, because of trans- 
portation difficulties. In his place the 
Society was fortunate in being able to 
have Howard C. Roberts of the Asso- 
ciation of American Railroads cover 
practically the same subject. His re- 
marks were directed toward the instru- 
mentation problems involved in railroad 
research work. 

Four reels of movies, made by the 
Association, were shown at the meet- 
ing, and during the running of the film 
Mr. Roberts explained the uses of the 
various types of instruments shown. 
He indicated that careful consideration 
must be given the type of equipment 
used, and that its selection was not 
entirely a matter of choice and con- 
venience for the particular job involved. 

The ensuing discussion period cov- 
ered railroad progress in the research 
instrumentation field. The application 
of instruments for other test purposes 
was also brought out. 

Mr. Roberts was kind enough to bring 
over several reprints of his articles 
relative electric gaging methods, their 
selection and use. These were passed 
among the members. 

The Society extends its most hearty 
thanks to Mr. Roberts for his coopera- 
tion in the presentation of his paper. 

—D, E. HAINnges, Program Chairman 





GULF COAST 

The Instrument Society of America, 
Gulf Coast Section, held their Decem- 
ber meeting at the Jefferson County 
Health Clinic Wednesday evening, De- 
cember 19, at 7:30 p. m, Thirty-two 
members and visitors attended. 

R. L. Nichols, Program and Publicity 
Chairman, presented a brief outline of 
the objectives of the Association. This 
was followed by a lengthy and spirited 
discussion relative possible benefits, 
activities, etc. 

The report of the Nominating Com- 
mittee was received and acted upon. 
The following officers were el to 
serve through 1946: Chairman: T. H. 
Pierson (Goodrich Rubber Co.); Vice- 
Chairman: G. B. Fulbright (Magnolia 
Petroleum Co.); Secretary-Treasurer: 
O. G. Sanders (Neches Butane Co.) ; 
Program and ia aay | ity Chairman: R. 
L. Nichols (Magnolia Petroleum Co.) 

A meeting of the new officers will be 
held the first week in January, to plan 
the activities for 1946, Several excellent 
lectures are in prospect. 

The meeting adjourned at 10 - m. 

— MEMBER 





INDIANAPOLIS 


Another organizational 
the group from Indianapolis was held 
6, 1945, at the Exten- 

sion Center, 902 N. Meridian Street, at 


of 
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which time the temporary steering com- 
mittee (Sisson, Fox, Keeler, Rockwell 
and Underwood) was empowered to act 
for the society until regular officers 
were elected. 

At the conclusion of the business 
meeting, which was both very satisfac- 
tory and well attended, a war training 
film made by the Disney Studios for 
the Minneapolis-Honeywell Company on 
“The Automatic Pilot” was shown and 
enjoyed by the entire group. 

—Morris UNDERWOOD, 
Temporary Secretary-Treasurer 





NEW JERSEY 


The regular monthly meeting of the 
New Jersey Section of The Instrument 
Society of America was held December 
4th, 1945 in the Essex House. M. H. 
White, the previously-announced speak- 
er, was unable to attend (due to ill- 
ness), but we were fortunate in having 
in our own group one who could “pinch- 
hit” on short notice: Harry Moore of 
Esso Development Lab discussed “Auto- 
matic Control in Continuous Processes.” 
He drew from his wide experience in 
the oil refinery industry to show where 
each type of control found its appli- 
cation in. a continuous process. He 
brought out the five basic forms of 
control in the course of the lecture and 
discussed the relative phases of each. 

At the conclusion of his presentation, 
which was over at an early hour, an 
interesting discussion period followed 
and numerous questions asked, which 
were referred by Mr. Moore to his 
Standard Oil acquaintances, for an- 
swers. 

Considerable time was given to dis- 
cussions pertaining to both local and 
National affairs with regards to the 
I.S.A. and many questions were asked. 
President Roberts undertook to answer 


—H. S. CLose, Secretary 





NEW YORK 


Thirty-two members and guests 
of the New York Section of the In- 
strument Society of America gathered 
at the Men’s Faculty Club, Columbia 
University for the 35th regular meet- 
ing held on Dec. 19. Professor Kayan, 
our President, called our attention to 
the constitution of the Instrument So- 
ciety of America, that had been sent 
to all members in November. After 
some discussion, the membership pres- 
ent unanimously ratified the constitu- 
tion. 


The report of the Nominating 
mittee was presented. The name 
those proposed by the committee 
officers will be acted upon at the rv »)- 
lar meeting on January 28, 1946 
which time the election will be held 

At the conclusion of the busi 
session, Donald P. Eckman, Brown 
strument Company, gave an illustra‘, 
lecture on “Type of Automatic Con: | 
Actions.” . 

—H. L. HILDENBRAND, Secre(.:;, 





PHILADELPHIA 
[Rec’d Dec. 11 by Instruments, too late for Dec. is...) 

At the October 17 meeting of ‘h 
Philadelphia Section of the Instrument 
Society of America, Lyman H. Allen, 
Jr., of American Viscose Company, ))e- 
sented a very interesting talk on “Fra. 
tionating Column Control.” 

Before going into details into son 
of the control problems involved, |: 
discussed some of the fundamentals con- 
sidered in the design of fractionating 
columns; also gave a short history on 
the evolution of distillation systems. 
A better appreciation of reasons fv 
various applications of controls ani 
their relationship to each other was 
thereby created. 

The second part of Mr. Allen’s ta)k 
covered the control aspects. He out 
lined some unique control methods that 
created spirited discussions after th. 
formal portion of the presentation. 

After the meeting the Philadelphia 
Section served soft drinks, pretzels, and 
other refreshments. 

—MEMBER 





PHILADELPHIA 


At the meeting of the Philadelphia 
Section of the Instrument Society of 
America, held December 12, the follov 
ing officers were elected to serve fo 
the coming year: President: Jack John- 
ston (Sun Oil Company); Vice-Presi- 
dent: Fred H. Trapnell (E. I. duPont 
de Nemours & Company); Secretar;: 
Clarence W. Wood (Mason-Neilan Reg- 
ulator Company) ; and Treasurer: John 
C. Whiddett (Automatic Temperatur: 
Control Company). 

The meeting was primarily devoted 
to business affairs. The ultimate desire 
was to start the new year off on the 
right foot; and the determination to b: 
a definite asset to each individual mem 
ber as well as to the I. S. A. was th 
evident objective. Our letterhead will b: 
re-designed to show the Society nam 
as Instrument Society of America — 
Philadelphia Section. An employment 
committee was selected to carry out th: 
most important task of assisting society 
members and discharged service men in 
getting employment. 

—GEORGE E. Gress, Secretary 





PITTSBURGH 
At the December dinner-meeting of 
the Pittsburgh Section of the Instru- 
ment Society of America, held at the 
Roosevelt Hotel, December 17, L. EF. 
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‘ige, Assistant Sales Manager of the 
visher Governor Company, discussed 
“Diaphragm-motor Valves and Compo- 
nents.” Hz concentrated on the parts 
of diaphram-motor valves that are 
usually merely accepted without much 
thought or explanation—the bodies and 
plungers. He approached his subject 
from an engineering standpoint and 
incorporated the problems encountered 
in the making of castings, “For instance, 
the high tensile iron parts used in cast- 
ings for valves cannot be produced in 
the same manner that structural shapes 
in iron, or such pieces as found in farm 
implement machinery, man-hole covers, 
ete.,” was an example used by the 
speaker, which conveys the trend of his 
presentation. 

Numerous slides were shown to indi- 
cate the various topics of interest and 
to show the methods used to detect 
defects that often are present in valves, 
which are revealed when carefully ex- 
amined with x-rays or by the magni- 
fluxing operation. 

The speaker succeeded in impressing 
upon us that there is more to a valve 
than is commonly known. A better sense 
of appreciation of this phase of instru- 
mentation was instilled in our minds 
and will serve to add to the pleasure 
of working on and with them, in the 
future—to say the least. 

—R. H. KNAPPER, 
Chairman Meetings Committee 





ST. LOUIS 
The St. Louis Section of the Instru- 
ment Society of America held the De- 
cember meeting at the York Hotel in 
St. Louis on December 18, at which time 
the membership unanimously ratified 
the National Constitution of the I.S.A.., 


as approved at the national meeting | 


held in Pittsburgh, October 19 and 20. 





Ralph Munch, the St. Louis representa- | 


tive at that national meeting, presented 
his report on the constitution and rec- 
ommended ratification, which was, as 
indicated, heartily approved by both 
members and officers. 

The speaker, H. S. Fairchild of E. 
B. Badger & Sons, Boston, Mass., spoke 
on “Impressions of a Late Comer to 
the Field of Instrumentation.” He re- 
lated the circumstances of his entry 
into the field of instrumentation — by 
way of the Brown Instrument Company 
School at Philadelphia, with subsequent 
employment by the Standard Oil Com- 
pany at Aruba, Netherlands West In- 
dies, and Sun Oil Company at their 
Marcus Hook refinery and finally with 
Badger & Sons. He emphasized the 
variety of process and control problems 
faced by the Instrument Engineer and 
the close intimacy each have with the 
operations of the plant and processes. 
Fairchild pointed out that in many 
cases, as a result of this close relation- 
ship with process and control, the in- 
strument man often knows more about 
certain process or plant operation than 
anyone else in the plant, with the pos- 
sible exception of the superintendent. 
In the past, he asserted, the Instrument 
Man’s job has many times been a dead- 
end job, but this is, however, becoming 
less true, as this familiarity he has 
with the plant operations is becoming 
more and more recognized. 

The speaker recommended that all 
those interested in Instrumentation, and 





















When the war ended, ONE THIRD of 
all unfilled orders for precision 
resistors specified Mepco—accord- 
ing to WPB reports! A few of the 
reasons: Non-Hygroscopic Ceramic 














Cross-over wires are insulated 
from rest of winding with acetate 
cloth. An exclusive Mepco fea- 


ture (potent pending). 
"3 pending 











RESISTORS 


Forms. Highest grade Alloy Wire. 
Extra Terminal Protection. Standard 
Tolerance of 1%. Special to 0.10%. 
Severe Breakdown text on every 


unit. Careful Calibration. 


TRU-TOLERANCE 


Vujole impwuoved ma -Etlter than ver{ 





ral 


1.F, TRANSFORMERS, COILS — R.M.A. 
Stondard or to your specifications. 


evident in the entire Mepco Line. 


R.F. TRANSFORMERS—R.M.A.  Stand- 
dard or to your specifications. 


RESISTORS-POWER WIRE WOUND— 
See Mepco Resistor Guide. 


METER MULTIPLIERS—Up to five meg- 
ohms (wire wound). 








THE MEPCO LINE 


THE SAME high quality of material and construction which boosted Mepco 
"Tru-Tolerance” Resistors to the front rank in the radio and electronic industries, is 


ELECTRONIC TEST EQUIPMENT — Tube 
checkers, VT Voltmeters, Signal Genera- 
tors, Circuit A.T.C. Analyzers, Etc. 


COMS—Layer wound, bobbin wound, 
paper wound or honeycomb. Most mod- 
ern winding methods. Get our quotations. 


ANTENNA KITS—All types made up 
with your name on carton. 


LOOP ANTENNAB— To your specifi- 
cations. 


TRIMMER CONDENSERS 
To your specifications. 











Get your copy of the / — 
Mepco Resistor Guide “a, / 
—complete data. iy | 
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INSTRUMENT SOCIETIES CALENDAR 


































































































City, Society and Secretary Date Place Subject Speaker 
Atlanta, Georgia Society for Robert E. Geminert, P.O. Blue Flame Room, - 
___ Georgia_Measurement & Control Box 1714, Atlanta Atlanta Gas Light Co. E 
Baltimore, Baltimore Industrial In F. Ragan, Fuel Div., Beth Engineers Club, 6 W. rs 
" strumentation Society Steel, Sparrows Pt., Md. Fayette St., Balto. 
Charleston, Charleston Section, M. B. Lorig, 1506 Virginia § Feb. 4¢) Ruffner Hotel Telemetering P. A. Borden, Bs 
W.Va. 1.8.A. St., Charleston 1 Bristol Ce. 
Mar. 4‘®) Boiler Control . J. Boho, 
Hagan Corp. 
Apr. 1°8) Control Valves Bruce A. Irwin, 
Mason-Neilan Co 
May 6°) Pneumatic Transmission W. B. Heinze, 
and Control Cochrane Corp. 
icago, Section, A. J. Butler, c/o IHC, 2626 = Feb. 4) (To be announced) Instrumentation in To be _ 
OF Tek W. Sie Bivd., Plant Design sesh cecmcmmpumue 
Mar. 4°) (Te be announced) Application of Valves C. E. Mason, 
in Automatic Control Bristol Co. 
Apr. 1) (To be announced) New Optical Tools ‘ bly ea 
May 6°®) (To be announced) New Electronic W. Mikelson, 
Measuring Instruments General Electric 
, Cleveland Instrumentae A. J. . Minne- Jan. 23) Cleveland Engineering Dynamic Measurements of D. O. Komich — 
Cleveland be en Sockear TS Euclid iety, E. 19th Se. of Strain, Pressure, Torque, Trimount Instrument Co 
Ave., Cleveland 3 Prospect Ave. etc. 
Feb. 27) Cleveland Eng'g Soc. Pneumatic Null Balance C. B. Moore, 
Moore Products Co. 
Detroit Instrument Society Cliff Sackett, Chrysler Eng’g iad 
Mich. of Detroit 12800 Oakland Ave. Det't 
Florence, | Muscle Shoals Instrue J. W. Moffett, 323 re 
Alabama ment Society E. Mobile St., Florence 
Fort Worth, Fort Worth Electronics Ralph Ely, 1116 E. Arlington, Texas Hotel, Fort Worth 7 
Texas Club Fert Worth io 
Gulf Coast Gulf Coast Section, C. D. Hok, 2509 Lake Shore 
(Texas) 1. 8. A. Dr., Port Arthur, Texas ail 
Hartford, Hartford Society for Gustave L. Manke, c/o Veeder- Jan. 22'") Bond Hotel Practical Inspection of Dave Nemser, 
Conn. Measurement & Control Root, Sargent & Garden Sts. Metals International Nickel Co. 
Feb. 19™) Bond Hotel Use of Air in Gaging ae ite. 
ie 
be Mar. 19'") Bond Hotel Electron Microscope Dr. R. B. Barnes, C. J. 
ey Amer. Cyanamid 
Apr. 16") Bond Hotel oy Sy of Materials O. Richter, R. 
for Aad, Norton Co. 
May 21) Bond Hotel (Annual — Meeting) ‘7% 
indi is, Indianapolis Section, Morris Underwood, - 5 (To be announced) 
Ted 1.8.A. Temp. Sec.-Treasurer Mar. 5 (To be announced) 
Kaneas City, KC Industrial Instru- Gordon H. Burke, 1$27 Broad- Jan. 29'®) Blue Bird Caf. Hydraulic Automatic Myron M. Clark 
Missouri mentation Society way, Kansas City, Mo. Airplane Pilots T.W.A. 
(Also Film) 
Les California Instrument M.D =. Seep § $41 South Melody Lane, 
Aqtas” Soctety Bem Los Angeles, Calif. Los Angeles 
Newark Society for Measurement ‘ tines 831 Dixie Lane, Feb. 5) Essex House Forum Night H. F. Moore, Technical 
N. lg Someel (New Jersey) id, N. J. Questions and Answers Chairman, Moore Products 
March 5) Essex House Combustion Control Harry R. Kessler, 
Republic Flow Meter Co. 
New Orteans, New Orleans W. H. Haney, 1016 Esplanade St. Charles Hotel (To be announced) 
Instrument Society. Ave., New Orleans, 
New York, New York H. L. Hildenbrand, 206-07 Jan. 28) _— Faculty Club Automatic Control— R. B. Darling, 
N. Y. ee tane 33d Ave., Bayside, L.I., N.Y. 400 W. 117th St. Motors Barber-Colman Co. 
Feb. 25) Automatic Control— L. A. MacColl, Bell 
iy Servomechanisms Telephone Labs . Inc 
N. Indiana Northern Indiana C. P. Haynes, Red River Oil Jan. 18‘®) Lake Hotel, 740 Wash- Application of D. Pray, Askania 
Section, 1.8. A. Fag re — 177th Place, ington St., Gary Hydraulic Control Regulator Co. 
Hammond, Ind. 
Philadelphia, Philadelphia Section,‘ | Clarence W. Wood, Mason- Broadwood Hotel, 
Pa. I $.A. ve $4: Neilan, 6908 Market St., Broad & Wood Sts. 
Upper Darby, Pa. ‘ 
Pittsburgh, Pittsburgh Section, L. M. Susany, c/o Carnegie Jan. 28°") Roosevelt Hotel Captured Gyro Insts Walter T. Bubl, 
Pa. I.8.A. Institute, 4400 Forbes St. & Heintz 
Feb. 25(®) Roosevelt Hotel Fractionating Column yman H. Allea, Jr 
Control Amer. Viscose 
Mar. 25‘) Roosevelt Hotel Inst. Maintenance in H. ite, 
Oil Refinery Atlantic Ref. Co. 
Apr. 22) Roosevelt Hotel Control Valve Char- le 
a Mason-Neilan Co, 
May 27°) Roosevelt Hotel Fractional H-p. C. G. Veinott, 
Electric Motors Westinghouse Elec. Co. _ 
. St. Louis Society for Gus Holubeck, Union Elec- Jan. 28°) — York Hotel Fractionating Column David M. Boyd, Jr. 
e on © Instrumentation tric Co., Venice, Ill. Soasrel 
Sarnia, Ont. Sarnia Instrument K. Williamson, 168 Cobden 
Canada Association St., Sarnia, Ont., Can. 
Southwest South Texas Homer C. Givens, La Gloria 
Texas Instrument Society rp., Palfurrias, Tex. 
» Tennessee Section, C. F. Palmer, 2924 J. C. Feb. 138) Kingsport Inn pH Instruments J.F. Sneath, 
i 18 A. Hwy., Kingsport Leeds & Northrup 
Toronto, Ontario Section, T. C. Agnew, Minneapolis- Paree 8 
Canada_1.5.A. Honeywell Reg. Co. 220 Bloor St., WV 
Washington, Washington Section, Jan. 22°8) (To be announced) 
D.C. 1.8.A. 
Instrument Lloyd Clouse, 7344 Dante 
aes Mane band Ave., Chicago 19, Illinois 
Wyandotte, Instrument Society of Charles Chessroom, P.O. Box Presbyterian Church Hall, 
Mich. Wayne County 150, Wyandotte, Mich. ist and Chestnut Sts. 





(A) Meeting at 7:30, no dinner 


(B) Dinner at 6:30, meeting at 8 


(C) Dinner at 7, meeting at 8 


(D) Meeting at 8, no dinne: 
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in advancing in this field, take spe- 
cialiged courses of study along those 
jines, preferably taught by men in the 
plants who can bring the subject down 

to earth and every-day application. 
The enthusiasm and imagination that 
was incorporated in his presentation 
created considerable interest, as the 
flood of questions and remarks at the 
conclusion of his p entation indicated. 
—H. E. Zerrren, Secretary 





WASHINGTON 


At the December meeting of the 
Washington Section of The Instrument 


» Society of America, held in the Interior 


Department Auditorium, on December 
12, results of the election of officers 
were announced. The elected officers 
are: President: R. C. Darnell; Vice 
Presidents: D. F. Widenburg and W. G. 
Brombacher; Corresponding Secretary: 
G. M. Rolls; Recording Secretary: R. 
G. Quick; Treasurer: Raymond Mor- 
gan; Councilors: A. H. Mears and G. 
H. Lovins; Delegate to National I.S.A.: 
Ww. A: Wildhack. 

We are happy to announce that our 
Society voted to affiliate with the Na- 
tional Society and will, therefore, be 


' known as “Washington Section of The 


Instrument Society of America.” 
After the business session, Lester FE. 
Demler of Wallace and Tiernan Prod- 
ucts Company gave a lecture on “Cus- 
tom Calibrated Aneroid Instruments.” 
At the conclusion of his illustrated ad- 
dress, the members and guests took 
active part in the discussions and the 
examination of various instruments dis- 
played by the speaker. 
—G. M. ROLLs, Corresponding Sec’y 





The ONLY handbook 
of its kind 


MAINTENANCE AND 
SERVICING OF ELECTRICAL 
INSTRUMENTS 


By JAMES SPENCER, in charge of 
Instrument and Relay Dep't, Westinghouse 
Elec. @ Mfg. Co., Newark, N. J. 


S xoutp be of great value to all those 
whose problem is to keep in operation the 
electrical instruments on vital production 
equipment. 


Cloth, xii + 263 pages, 5 X 8!%4 inches 
274 illustrations. 
Price, $2.00 postpaid 


Check, money order or cash must accompany order. 


PBB BRERRERSESSEERRER ESR EER ESB SEE EEE 


INSTRUMENTS PUBLISHING Co. 
1117 Wolfendale St., Pittsburgh 12, Pa. 


Enclosed is $. for 
copies of Maintenance and Servicing of Elec- 
trical Instruments (at $2.00 each). 
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75,000,000 









75 million is a lot of anything. 
And when any pressure gage 
withstands 75 million cycles of 
operation, that represents a lot 
of gage service. 


To determine how much longer 


Fg highly polished contact surfaces Helicoid Gages with Helicoid 


the bronze helicoid roller account movements would wear than 
for the unusual wearing qualities of 


the Helicoid movement. ordinary gages with spur 





geared movements, an endurance test was run by an inde- 
pendent testing laboratory.* Two of the best spur-geared 
movement gages were tested against Helicoid Gages. 


All gages were pulsated at the rate of 1200 cycles per 
minute. One gage failed after 500,000 cycles because the 
stainless steel teeth were worn away. The other gage failed 
after 10,000,000 cycles. After 75,000,000 cycles (as of 
Sept. 5, 1945), the two Helicoid Gages were still operating, 
and were within an accuracy of 42% and 1% respectively. 


This proves that the Helicoid movement greatly outwears 
spur geared movements and that Helicoid Gages remain 
accurate long alter ordinary gages are worn out. 


If your service cost on pressure gages is high, it will pay 
to switch to Helicoid Gages.t 


®U. S. Testing Co., Inc., Hoboken, N. J. Formerly called “Certified.” 
See report 42592: 


34-18 Northern Boulevard, Long Island City 1, N. Y. * Bridgeport, Conn. 


HELICOID GAGE DIVISION 


AMERICAN CHAIN & CABLE 
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TEMPERATURE 


REGULATORS 


Usea Powers No. 11 Tempera- 
ture Indicating Regulator when 
you want the advantages of an 
easy-to-read dial thermometer 
combined with a dependable 
self-operating regulator. The 
dial thermometer gives a visual 
check on the performance of 
the regulator and makes it easy 
to adjust for the required op- 
erating temperature. Various 
dials and ranges are available. 
Is Easy To Install—because both 
the thermometer and the regu- 
lator operate from the same 
thermal system—only one 
tapped opening is required. 
Write for Circular 2511 


THE POWERS REGULATOR CO. 
2734 Greenview Avenue, Chicago 14, IIlinols 
231 E. 46th St., New York 17, N. Y.— Offices 
in 47 Cities. . . See your phone directory. 

7° 


oe 


EMPERATURE AND HUMIDITY 
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4 Manufacturerg 
New Literatur§ 


In this department we report new literature pertaining to Instrumentation, received from th, 
manufacturers. We urge readers to request ONLY those bulletins which will be of vaiue 
| them. Use the Postage-free Order Card inside the back cover. 








N-1 Ituminated Magnifier. 4-page 
8%" X 11” Catalog H-10 pictures and 
describes various battery and plug-in 
models of “Flash-O-Lens” illuminated 
magnifiers that make possible accurate 
inspections in a hurry. E. W. Pike & 
Co., Mfrs., P. O. Box 4, Elizabeth 3, 
N. J. 


N-2 Temperature Control Switch. 2- 
page 8%” X 11” bulletin (identified as 
Vol. 1, No. 1) describes and illustrates 
a thermostat using snap-action switches. 
Included is a sketch showing a wafer 
type heat-sensitive element partly filled 
with a vaporizing liquid that operates 
the switch when the temperature varies. 
The operation of this dual contact 
switch is also shown in three schematic 
diagrams. Micro Switch Division, First 
Industrial Corporation, Freeport, Ill. 


N-3 Code Card and Chart for Capaci- 
tors. Color code card and chart which 
gives the RMA standards for the six- 
dot color code and the three-dot color 
code, as well as the Army and Navy 
Standards, is handy to users in identi- 
fying small mica capacitors. Cornell- 
Dubilier Electric Corp., New Bedford, 
Mass. 

N-4 Commemorating the 50th Anni- 
versary of X-ray. 8-page 54” X 7%” 
booklet has on its cover a reproduc- 
tion of the calendar design prepared 
by this company to commemorate the 
50th Anniversary of the discovery of 
x-ray by Roentgen. The story of x-ray 
from 1895 to 1945 and the role played 
by the company in this important field 
of science are given. North American 


Philips Co., Inc., 100 E. 42nd St., New 
York 17, N. Y. 
N-5 Five-range Tachometer. 4-page 


8%” X 11” Bulletin No. 750 describes 
and illustrates “Type U” 5-range Uni- 
versal type hand tachometer imported 
from Switzerland. Included also are: ad- 
vantages, instructions for use, prin- 
ciples, and a table showing standard 
range combinations. Herman H. Sticht 
Company, Inc., 27 Park Place, New 
York, N. Y. 

N-6 Automatic Feeder for Control of 
Deep-hole Drilling of Small Holes. 4- 
page 8%” X 11” Bulletin M1-10M pic- 
tures and describes “Pre-Selectric Pow- 
er Feeder” which automatically dupli- 
eates operations of skilled mechanic 
when deep drilling or tapping small 
holes without danger of breaking drill 
and with less dulling. Shown also are 
installation and operating illustrations. 
James H. Knapp Co., 4920 Loma Vista 
Ave., Los Angeles 11, Calif. 

N-7 Rotameter for Handling Large 


| Flows. 2-page 8%” X 11” Bulletin No. 


82-A pictures and describes ‘Rot 
sleeve” rotameter built to handle large, 
flows than the conventional types. Fea. 
tured are other indicating, recording 
and controlling and integrating rota 
meters. A table giving sizes and capac; 
ties of “Rotasleeves” manufactured jg 
also included. Fisher & Porter Co., Hat 
boro, Pa. 


N-8 The Hydromike. 4-page 8}, 
11” September 1945 issue No. 25 of this 
house organ features bits of news and 
shorts such as: “A Humormometer,” 
“How Well Can You Concentrate,” 
“Porcelain Enameled Iron Staff nage s,’ 
“More about Calendars” and let 
from readers. Leupold & Stevens rs 
struments, 4445 N. E,. Glisan St 
Portland 13, Oregon. 

N-9 Electric Soldering Irons. 4-pag: 
8%” xX 11” folder pictures and de 
scribes three types of irons namely: 
screw tip, plug tip and hatchet, and 
features various sizes available and 
applications of each. Hexacon Electri: 
Co., Roselle Park, N. J. 

N-10 Balancing Ways. 2-page 8'2 
11” bulletin pictures and describes a 
static balancing mechanism with “scak 
type” bearings. An accuracy to 0.0007 
ounce-inches is said to be possible in 
10” size. The Ideal Commutator Dress 
er Co., Sycamore, 1420 Park Avenue, 
Sycamore, Illinois. 

N-11 Volt-ohm-milliammeter. 2-pag: 

4%” & 11” Form 71045-T pictures and 
describes ““Model 625-N Volt-Ohm-Mi 
liammeter” that has a lifetime guaran- 
tee against defective workmanship or 
material. D-c. voltage ranges with dua! 
sensitivity (10,000 and 20,000 ohms pe: 
volt) are said to provide for double the 
number of full-scale readings the aver- 
age tester gives. Triplett Electrical In- 
strument Co., Bluffton, Ohio. 

N-12 Flight Hour Meter. 2-page 8'2 
x 11” bulletin pictures and describes 
an instrument that registers number of 
hours and minutes of actual flight. The 
bulletin also describes an air operated 
switch which starts and stops flight 
hour meter. John W. Hobbs Corp., 
Springfield, Ill. 

N-13 Tubing Service Tools. 16-page 
3%” X 6%” Folder No. 347 describes 
and illustrates various tools used with 
copper, brass, aluminum, thin-wall stee! 
or similar tubing: tube cutters, tub: 
benders, coil makers, swedging, pinch 
off and reaming tools; also soldering 
equipment and a number of tool kits. 
Imperial Brass Mfg. Co., 1200 W. Har 
rison St., Chicago 7, Ill. 

N-14 Snap Gage with Built-in Indi- 
cator. 4-page 8%” X 11” Form A-315 
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10-7-45 describes and illustrates various 
models of gages that indicate dimen- 
sional variations on an easily-read dial 
graduated in 0.0001”. “Model 1340” is 
described in detail. Federal Products 
Corp., 1144 Eddy St., Providence, R. I. 

N-15 Tungsten Carbide Gage Blocks. 
2-page 8%" X 11” bulletin features 
gage blocks that are said to be 100 
times more resistant to abrasion than 
steel and 98 times more than chrome- 
plated blocks. Included also are speci- 
fications and characteristics of tung- 
sten-carbide blocks. Fonda Gage Co., 53 
Daly St., Stamford, Conn. 

N-16 Polarizing Microscope. 4-page 
7” < 10” folder pictures and describes 
“No, 42” polarizing microscope with op- 
tical system that contains polaroid 
material in place of usual calcite 
polarizing prisms. Also included are: 
photographs of the necessary case 
showing standard equipment with this 
instrument, substage condenser with 
string-out unit tilted, and a centering 
nosepiece. Spencer Lens Co., Buffalo 11, 
New York. Scientific Instrument Div., 
American Optical Co. 

N-17 The Laboratory. 44-page 6” 
9” issue of this house organ (desig- 
nated as Vol. 15, No. 5) contains pic- 
tures and information on latest develop- 
ments of laboratory apparatus and 
technique. Some of the topics included 
are: (1) “Battle of the Laboratories,” 
(2) “Science Contributes the Atomic 
Bomb,” (3) “Other Laboratory Con- 
tributions to Victory,” (4) “Magnetic 
Principle Utilized to Stir Liquids in 
Closed Vessels,” (5) “A Better Labora- 
tory Paint Now Available.” Fisher 
Scientific Co., 717 Forbes St., Pitts- 
burgh, Pa. 

N-18 Spectrographer’s News Letter. 
4-page 8%" X 11” August issue (desig- 
nated 1, No. 12) of this house organ 
features two articles: “A Versatile 
Two-meter Spectrograph,” and “Arl- 
Dietert Film Calibration and Intensity 
Control Stand.” Harry W. Dietert Co., 
9330 Roselawn Ave., Detroit 4, Mich. 

N-19 Inter-communication System. 8- 
page 84%” xX 11” folder illustrates and 
describes the “Temporator,” explains 
the transmission capacity, method of 
transmission, what it does and how it 
does it and its adaptability. Simplex 
Time Recorder Co., Gardner, Mass. 

N-20 Paper Testing Instruments, 20- 
page 6” xX 9” Bulletin No. 1420 de- 
scribes and illustrates the following 
paper testing instruments and explains 
their applications, size, etc.: Densom- 
eters, automatic timing attachments, 
Gurley-Cobb sizing tester, smoothness 
and stiffness tester, and Gurley-Hill 
S-P-S Tester (measures softness, por- 
osity and smoothness of papers). W. 
& L. E. Gurley Engineering Instru- 
ments, 514 Fulton St., Troy, New York. 

N-21 Motor-driven Dry Air Pumps. 
4-page 8%” X 11” folder (designated 
as Check Chart No. 17) describes the 
Eclipse explosion-proof light weight 
(4.75 lb), motor-driven, dry air pump 
which is said to provide air pressure 
absolutely free of oil contamination, 
requires no lubrication, have flexibility 
of installation and wide range of appli- 
cation. Eclipse-Pioneer Div. of Bendix 
Aviation Corp., Teterboro, New Jersey. 

N-22 Force-balance and Position-bal- 
ance Control Mechanisms. 8-page 814” 
11” reprint of an article in Instru- 
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New Comparator Gage Saves Time 
— Gives 6 Inspections in One! 


Even the most inexperienced operator can obtain ac- 
curate inspection of externally threaded parts, with 
the Limitrol Comparator Gage—in many instances, 
increasing the rate of inspection as much as 400%! 
The Limitrol, proved in hundreds of war plants, 
permits 6 vieuel chocke in one: pitch diameter, lead, 
taper, out-of-roundness, angle, and straightness. Its 
use reduces inspection and production costs, cuts 
scrap waste while increasing speeds of operation. If 
a part passes the Limitrol, it vill assemble accurately. 


Graduated dials are furnished as standard equipment. 
These dials are graduated in increments which ap- 
proximate .0005 inch when the magnification ‘is 
250 to 1, and serve as a guide in determining just 
how far over or under the limits the part might be. 


Another “help on the job” is chewing gum. Chew- 
ing seems to make work go easier, time go 
faster. Good chewing gum is available, but there’s 
still a shortage. That’s why we at Wrigley wish we 
could make Wrigley’s Spearmint now, to help in- 
crease the available supply. You may be sure we 
will, just as soon as sugar restrictions are lifted. 
Meanwhile, chew any good available brand, because 
it’s the chewing that really does you good. 


You can get complete information from 
N.A.WoodworthCo., Sales Division, 1300 E. Nine MileRd. 


2h SAIS -mggama | | 
Technical Methods 


To Help You with Your Reconversion 











Hand Model used for 
“in process” gaging 





Detroit 20, Michigan 





ments makes comparison of force-bal- 
ance and position balance control mech- 
anisms. Eight schematics and 11 pic- 
tures are included to clarify this com- 
parison. Cochrane Corp., Philadelphia, 
Pa. 


N-23 Nullmatic Remote Manual Con- 
trol. 4-page 8%” X 11” Bulletin 401 
pictures and describes the precision 
remote manual control used for remote 
setting of automatic controllers for air- 
operated valves, dampers and pistons. 
This manual control panel includes the 
“Nullmatic” pressure regulator, which 
is said to hold set values constant re- 
gardless of wide changes in flow or in 
supply pressure. Specifications, per- 
formance data, description, and the 
principles of operation as well as a cut 
away drawing, showing the various 


AA-51 





parts that make up pressure regulator 
are included. Moore Products Co., H & 
Lycoming Sts., Philadelphia 24, Pa. 

N-24 The Story of Research, 22-page 
Booklet 50 M., GEB-113 tells of this 
company’s history, research activities 
and its contributions to American 
progress. It features an article “New 
Lamps for Old” (traces development of 
Edison’s lamp to uses it has been ap 
plied and designed for today). General 
Electric Co., Publicity Dept., Schenec 
tady, N. Y. 

N-25 Radio and Electronic Supplies. 
48-page 54” & 8%” Sept. 1945 “Avail 
ability List” lists radio and electronic 
supplies as well as various electric 
counter switches, signalling devices, 
batteries, flashlights, phonograph rec 
ord changers, work benches, transform 
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HARDNESS 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 36 years. 


In general use for 
specification pur- 
poses. Simple, 
sturdy. Compara- 
tively inexpensive. 





The Shore Instrument 
& Mig. Co., Inc. 


9025 Van Wyck Ave., Jamaica, N. Y. 








TEST YOUR 
MAGNETIC CIRCUITS 





RAWSON FLUXMETER 
TYPE 504 


The only portable fluxmeter available 
which returns rapidly to zero when a single 
butten is depressed. Simple and fast in op- 
eration. Convenient and light in weight. 

Not limited to a single type of measure- 
ment. Has universal application for labora- 
tories or production. Measures strength of 
magnets and electromagnets, permeability 
and hysteresis loops for iron and steel, total 
flux lines in circuit, flux lines developed in 
air gap, etc. 

Has a mechanical clamp to protect the 
pivots and jewels when in transit. 


Low price $125 net 
FOB Cambridge, Mass. 


RAWSON ELECTRICAL 
INSTRUMENT COMPANY 


112 POTTER STREET, CAMBRIDGE 42, MASS. 
Representatives 


CHICAGO NEW YORK CITY 
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ers, non-magnetic and | > rking 
tools, soldering equipment, etc. Walker- 
Jimieson, Inc., 311 S. Western Avenue, 
Chicago 12, Ill. 


N-26 Portable Combustible Gas Indi- 
cator. 2-page 8%” X 11” bulletin de- 
scribes and illustrates a portable in- 
strument used to detect and measure 
any combustible gas or vapor. Johnson- 
Williams, Ltd., Palo Alto, Calif. 


N-27 Floatless Liquid Level and In- 
dustrial Controls, 32-page 8%” X 11” 
Catalog No. 145 pictures and describes 
an electric liquid level control that uses 
electrodes as a means of detecting level 
of any liquid that is a conductor of 
electricity. Shown also are several ap- 
plication diagrams illustrating how 
various other controls described herein 
are used. B/W Controller Corp., Birm- 
ingham, Michigan. 


N-28 “Turret Radio Direction Find- 
ers.” 2-page bulletin pictures and de- 
scribes “Turret” radio direction finder 
that is provided with headphones to 
muffle outside noises such as wind, 
motor or sea noises. Paulsen-Webber 
Cordage Corp., 176 John St., New York 
7, N. Y. 

N-29 The Manufacture of Crystals. 
8-page 8%” X 11” folder illustrates 
and describes different types of crystals 
manufactured. Shown also are numer- 
ous pictures of plant facilities and a 
facsimile of a movie film strip indicat- 
ing consecutive steps taken to produce 
finished crystals from raw quartz. 
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Crystal Research Laboratories, 
Hartford 3, Conn. 


N-30 Modified Schering Bridge. 
page 7%” X 10%” Catalog E54(2) 
scribes and illustrates instrument, 
measuring dielectric constant d 
power factor of a dielectric in soli, 
liquid form. How operation is spec 4 
and how the bridge, detector and o 
ator are protected in the event o/ 4 
sample failure, are also explain d 
Photographs and photo-diagrams 
incorporated to shown characteris: 
and advantages. Leeds & Northrup ( 
4934 Stenton Avenue, Philadelphia 
Pa. 


N-31 Thermocouple Data. 32 pape 
8%” X 11” Bulletin S2-6 gives inf. 
mation on selection of proper therm 
couples and carries installation aids. |: 
contains recommendations on therm 
couples, thermocouple wire, lead wir. 
heads, connectors, plug and socket as 
semblies, insulators, and protecting 
tubes, as well as information on co: 
struction and checking of thermocou 
ples. Wheelco Instrument Co., Chicago 
7, Illinois. 


N-32 Thermostats and Pressure 
Switches. 12-page 8%” X 11” Catalog 
4591-C pictures and describes immer 
sion, liquid immersion, room-type, and 
air thermostats, as well as pressure, 
constant absolute pressure, close differ 
ential pressure and vacuum switches 
United Electric Control Co., 69-71 A 
St., Boston 27, Mass. 
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